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siii, 

IT has been fre^ilently witii great confi- 
dence affirmed, that our acute pain^ 
are of fhbrt duration, A very flight ac- 
quaintance, Ijowevef, with the tremendous 
Catalogue of human maladies^ will fatisfy us 
thslt this is the vain aphorifm of a fophift^ 
more anxioiis to pkce words in oppofition^ 
than to obferve the,eourfe of nature Our 
exchiciating difeafes arc, if I do not 
compute very much amifs, remarkable for 
length of paroxyfms, and for frequency of 
Occurrence; while in thofe of a different 
fcharaiftef, languor and deprefTion are fcarcc 
Icfs intolerable than the jmofl intenfe pain. 
A 2 I hope. 
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IV DEDICATION* 

I hope, and I believe, that this mighty 
mafs of evil will be gradually diminifhedt 
and finally difappear from the face of the 
earth. We are juft beginning to catch a 
glimpfeof the laws of animal nature; andnow, 
when the human mind feenis, in fo many 
countries, about to be roufed from that tor- 
por, by which it has been fo long benumb- 
ed, we may reafonably indulge the expec- 
tation of a rapid progrefs in this, the moft 
beneficial of all the fciences. An infinitely 
fmall portion of genius has hitherto been 
exerted in attempts to diminifti the fum of 
our painful fenfations j and the force of fo- 
ciety has been exclufively at the difpofal of 
I)cfpots and Juntos, the great artificers of 
.human evil. Should an entire change in 
thefe two refpefts, any where take place, 
every member of fociety might foon expeft 
to experience, in his own perfon, the confe- 
quence of fo happy an innovation; and Ihould 
the example be generally followed, there is 
no improvement in the condition of the 
World, for which we might not hope fromi 
the bloodlefs rivalfhip of nations. 

From 
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DEDICATION. V 

From Chemiftry, which is daily unfolding 
theprofoundeft fecretsof nature,and, among 
the reft, the delicate play ofliving machinery, 
your example alone would juftify us in En- 
tertaining the moft fanguine expedkations: 
fince the earlieft difboveries in that de^ 
partment of chemiftry, which has been fo 
fucceisfuUy cultivated by Black, Caven- 
dish, Priestly, Scheele, and Lavoi- 
sier, fuggefted to you afafe and efficaci- 
ous remedy for one of the moft frequent, 
painful, and hopelefs of difeafes« 

Much as you have contributed, bythd 
frank and difinterefted communication of 
your difcovery, to obliterate one of the dark- 
eft ftiades from the profpeft of life, your 
name is, I fufped, fcarce known beyond 
the narrow circle of the prad:itioners of 
medicine, except, perhaps, to a few among 
thofe who are indebted to you for eafe and 
health. Such is the inattention of mankind 
to their beft benefadtors ! and fo entirely have. 
&tal illufions perverted our moral fcnti- 
ments ! I cannot hope to add much to your 
A 3 reputation J 
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n PEPXCATION. 

reputatiop; but by attempting to difRx&f 
iriore widely the benefit for which mankind 
^re originally indebted to youp I ms^ pcrT 
haps afford you ^^ratification. 

That the former ps^rt of the following 
pamphlet wUl dp fomc good^^ I am confi-r 
dent $ though I do not believe that alkaline 
medicines will relieve calculous difordera 
lender every form. Thpfc difordcrs, befidc 
the different feats they opcupy in different; 
perfons, appear alfoj^ from the analyfes of va- 
rious calculi, tp be liable to confiderabl? 
variation in their nature, ^ 

The {peculations that foUpWjj wDl, per-j 
haps, appear to you too remote from appli? 
pation, and my hopes pf the future improve- 
ment of medicine top high-flying. 

It is, I ant fenfiblis, but a ppor expedient^^ 
to lay one 's felf out for the praife of ipge- 
miity by prppofing projecSs which are in* 
po danger pf being difgraccd by trial ; nor 
]»aye | ever much regarded medical obfer- 
]j vations. 
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V«iofl^j thit are of hd bthfer ufc than to be 
read. But this> I caA alfure you, fliall not 
be the cafe here; and the more I refleflr, 
the ttiofe confident I become, that art eafy 
and ddnvertleht rtiethod of offering phthifical 
pitleAts 'a chance of recovery, which ha* 
neVef- yet, upon ahy probable grounds, beeil 
bfiered thetn, will fhortly be contrived. 
fdt typBus, \i the light that is now dawn- 
ing iipon phyfiolo^y and pathology does not 
prefeht objects to 'me under vety illufive 
forms, we (hall riot fail to ftrike out an al- 
moft infallible method of Cure; and this 
method, I think it probable, will extend to 
the fcarlet fever alfo ; which is perhaps the 
moil formidable among the acute difeafes 
of this climate. In the treatment of fe- 
vers we have, it is true, ^ learned to avoid 
fomc fatal miftakes of our anceftors; but we 
can boaft of little elfe. In thofe cafes 
in which alone there is, perhaps, occafion for 
the interference of art, art feems almoft im- 
potent; from attention to the fingle circum- 
ftance of debility, I imagine, that patients 
ate C^eh drencned With wine and opiates, 
till they are ftimulated to death. If I have 
A 4 imputed 
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VlU PEPICATIpN* 

imputed the debility to its real caufe, our 
chief aim ihould be to reftore the principle 
of excitability ^ and ftimulants fhpuld in the 
mean time be adminiftered with a more 
fparing hand. Perhaps, when the proper 
method of reftoring this principle fhall have 
been devifed, extrc^rdinary ftimulants will 
become unjieceflary. The ^yiateria Medica 
was once fuppofed to contain diftindl fpeci- 
fics for the difeafes of each feparate organ ^ it * 
is now regarded as little elfe than a coUecftipn 
of ftimuli; fo that medicine is become the art 
of adminiftering drams. Hence it can often . 
only amufe or palliate, and muft fometimes 
injure, by forcing into motion, conftitutions 
already too much worn. How would our 
refources be multiplied, if we could give ex- 
citability or life, as well as ftimulants ! ** But 
'* is fo falutary* a revolution in medicine 
*' poflible?" I do not know; but is it not 
worth while to enquire ? 

lam, SIR, 

Refpe^uUy yout's, 

Oxford, - ' . ,— ♦ '. - - ■ 

30th July 179a* iHOjNlAS. UE1X00E5. 
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SIMPtER METHOD 6^ TREATING CERTAIN 
CALCULOUS COMPLAim$. ' 



BOOKS and tradition never fkil to 
offer a multitude of medicines for 
difeafes that are frequent and incurable j 
many of thefe medicines are the fuggef- 
tion of the mdft fantaftic analogies, and 
the greater part are incapable of even' pal- 
liating for a moment the fufferings of the 
patient ; yet a lift, at firft fight fo unpro- 
mifing, is not -abfolutely without its ufe* 
The phyfician ftalks abroad with an air of 
greater dignity when he feels a foil quiver at 
his fhoulders, however blunt may be the 
arrows it contains; and it fupplies a fta^ 

B however 
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2 METHOD OF TREATING 

however feeble, on which the wearied 
ipirits of the patient may reft, and defers 
a little that feafo^i of fettled gloom when 
Futurity has nothing to promife to Hope* 

There exifts^ probably, no human ma- 
lady, not even the jaundice, confumption, 
ague, cancer, or dropfy excepted, for 
which fo many whimfical and nugatory 
means of relief have been propofed, as 
for the ftone and gravel, Befides an in- 
finity of inefficacious fimples, the whole 
ieries of ren^edies^ ^om t;he wann goat's 
^lood of Al^jjander Trallianus, the pounded 
^laft of Baricelius a $an<ao Marco, {a) 
tiie cffeikqt o£ pigeon's dung of Johannes 
Poppius, tjie jjumt^i ejfentia urina bumana of 
Fabri, tjtc Jpiritus mcm:ofm ( fiercer e buf^ 
$nanp of apoth^sr chemical or alchemical 

(tf) IncredibiU nee forte unquam tentatum remedluwu 
fays Dr. SteboM. Yet tfae powder occafionally fouhd 
. witUii the cavJtjr of flintft i$ flill ufcd as a fim^ for 
G»Icttlott6 co|BpIaint$ in our chalk counties i I met vith 
sm inftanqe of t|iis kiod within th^fe few days. It w^ 
probably coj^ceived, in both cafes, that one kind of grit 
would draw or driFe tfae other out of the body. 

dodtor. 
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dodor, down to the beirteny ©f De Hsen, 
at once aflfbrd a proof" of the iiiefficacy of 
each pirticular medicine^ and of the pr6* 
Valence of a diforder which could enfotrd 
fo much attention^ and fuggeft fa manjr ex« 
.travagant pfojc£ts. ' 

Ffom all the teAmUmki that haVft 
fallen under my ob£»rratk>n> I call €!olle<f£f 
that ^during the former part of the pre&afi 
century fi>n9e appi-oaehes had been tnaking 
towards a rtnvsdy^ which, whatever may be * 
its mode of operation^ or precife d^ee o^ 
e^cacy^ is tEHdoubtedly capable both ojf 
rrfieykig that pain^ which tenders the dis- 
order fo formidable^ and of fufpending the 
progrefs of the difeaie itielf« A$ early as 
the year 17a ii Robinfon piropofed fak of 
tartar^ among other thing9» as a iblvent fbf 
the flone (^)* In difordera of the miliary 
organs^ whether ariling from coflcretions 
or not^ Hoffibaa praifea the tSics^. of 
^ hot atkaliae fpringa of Geraaafiyf «s 

(t) TraniA of the Stone andt Qfavei; ipu 

^ 2 well 
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4 METHOD OF TREATING 

well as of the fait obtained from the waters 
of Carlfbad, At a later period, alkaline 
fubftances enriched the Englifh empirics, 
and obtained the commendation of Hart- 
ley, Whytt, Kirkpatrick, De Haen, and 
other phyficians of great celebrity. It ap- 
peared, indeed, that the concretions were 
not really diflblved, even in the more fa- 
vourable cafes I yet the pain was perma- 
nently relieved. Every phyfician is ^ac- 
quainted with the very curious fads on 
this fubjedt related by Whytt, and more 
efpecially by De Haen (r). Yet, not- 
withftanding fome partial fuccefs, thefe 
cauftic materials were afterwards generally 

(c) Sec the firft volumes of De Hacn's Ratio Me- 
dendi* The cafe of that patient who had fwallowed 
eight hundred quarts of Jime-water in half a year, and 
who continued free from pain for three years, though 
he had ftill a flone in his bladder, is very remarkable. 
The ninth cafe, related in the ** Account of the Effi^^ 
cacy^** &c« affords another fuch inftance of palliation. 
The {Patient appears to have been kept more than tole- 
. lably eafy by th/e fup^rfatyrated folution for two years - 
and an half; yet, from the concluding expreifion of 
his letter, " / am fiidom troubled with any pain" I in- 
fer that the dlfeafe ilill exifted in the bladder. 

V / ^ laid 
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CAtCULOUS COMPLAINTS. 5 

laid afide. .They were, however, laid afide 
with regret, fince this inference fejemed to 
be warranted by the whole fum of feds, 
that much benefit might be derived from 
them, provided their collateral bad efFedts 
could be obviated. This conclufion appears 
evidently to have refted upon the mind 
of Profeflbr Bergman, who, as far as this 
diforder is concerned, may be quoted as ah 
authority in medicine : in a paper publifhed 
in 1776 he has thefe^ words — *' hoc unum 
addoj calculi analyjin chemicam medicce arti 
baud parum utilitatis polliceru calcis vivte 
aquam et lixivium caujiicum alkalinum calculo 
mederi experientid conjiitit. Idem veroji igno-^ 
tum baSlenus fuijfet ex ipja calculi mixtiohe 
nunc inventd et deteBd intelligereturJ' 

It was referved for a refpedlable mem- 
ber of the medical profeffion, ftill living, 
to engage the modern chemiftry in the fer- 
vice of medicine, ^nd realize a projefl: 
which now feemed to be relinquiflied in 
defpair. This gentleman's refledlions were 
quickened by his own feelings, and ih 
B 3 1^778, 
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1778, after jizviti^ bcea for eighteen years 
^tjeiBt to fevere pe{)hritic paroxyfins, he 
bcgaa to t^ke a ^blutipn of fixed vegetable 
^^li^ fuperfaturated with carbonic ^cid^ 
fOr fijfied air, This medicine very foon re^ 
li^ved hi$ calculous fymptoms^ and^ as it 
flppears from the account of his pafe, has 
Jtept hipi fr45e frofn pain fpr ten ye^rs, one 
iUght attack excepted^ which is afcribed to 
fhe diio^ntinuance of the medicine for fe** 
vcral weeks. Perhaps it might be fervice- 
able to inankind, if mcdicjd praditioner^, 
^attentive to the progre£$ of fcience, and 
papable pf combiping ideas, were from 
|imc to time tQ be feized by thofe difcafes 
^Dr which remedies are ftill wanting. The 
narrative pf this c»ic, with that of upwards 
erf" tweiity others, is contained in a pam- 
phlet now well known under the title of 
f* ^ account tftbe Efficacy rf Aqua Mephi-- 
tka J^ffa^ &(, m Calculous Diford&sr 
Expoiji^Qc^ j^s fince amply confirmed tl^ 
virtues of § medicine, which, I apprehend, 
fiuy be freely p^n widbout danger, and 
fyen without inconv^ence J except in a few 

rare 
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rare inftanccs, and which fecttis to hare de- 
fervcd the Angular praife of equalling the 
cxpeAations ndfcd by the pcrfon who firft 
propofed it. The method of preparing this 
medicine is as follows : Diflblve two ounces. 
and a half (troy Weight) of dry £dt of tar- 
tar in five quarts (wine meafure) of foft 
water; after ftirfing the water, and then 
fulFering it to ftand long enough ibr the fub« 
fiances generally precipitated firom water by 
fixed alkali, and the refiduum of the iah 
of tartar itfelf to fubfide, pour off the 
clear folution, and place it in the middle 
veflcl of Parker's apparatus for impregnat- 
ing liquids with fixed air, and expde it for 
forty-eight hours to a ftream of that ehilic 
fluid. Of this liquor, fixxn twelve to 
twenty-four ounces have been taken every 
day by different perfons afflided with vari* 
pus calculous complaints, and always, ex« 
cept in one inftance, with the defired e£^» 
after it has been continued ibme time^ 

One might, perhaps, be difpofed to wifh 
that this remedy could be prepared with 

B 4 lefa 
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lefe trouble and attention ; but the great den 
iideratum is a cheap, fafe, and efficacious 
formula, adapted to the poor, who are by no 
means exempted from calculous difordersj 
for when the high price and brittlenefs of 
the apparatus is confidered, and when we 
likeynfc take into the account the neceffity 
pi conftantly continuing the medicine, in 
prder to prevent the return of the difeafe, 
it will appear probable, that the popr are 
pot often likely to reap the ful}- benefit of 
the difcovery. 

In the year 1786 or 1787, a perfon be- 
longing to the medical profeflion, and much 
jtifiiifted with the gravel, complained to pie 
that he was imable to perf^vere in the ufe 
pf aqua mephitica alkalina, on account of 
the great dizzineis it always occafioned {d). 

I was 

{d) Dizzinc^fs with a degree of intoxication, ija very 
common tStSt of liquors containing carbonic acid. 
Pyrmont water, whicn contains of carbonic ac;id air 
cpnfiderably ipore than a quantity equal to the bulk of 
die water itftlf, occafions a glow, exhilaration, and con- 

fttfion 
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I was led by this Intimation to refle6t upon 
the' fubjed, and after fome time fell upon 
what indeed was abundantly obvious; a for- 
mula of which I think myfelf fully war- 
ranted in afferting, that it is extremely be* 
neficial in <:alculous complaints, and that 
it may, without injury, be taken in very 
large quantities, and continued for a great 
length of time. Its fimplkity and its cheap- 
nefs are its great recommendations. I canr 
not determine, for want of comparative ob- 

fufion of i4eas fimilar to that which follows the ufe or 
fibufe of fpiritjifous liquors. This effect is fo com- 
mon as to have given rife to a particular term^ brunnen 
raufch. A fpring of the fame quality, which the Tartars, 
on this account^ call th will of drunkennefs^ is men- 
tioned by one of the late travellers into Siberia. Some 
bottled liquors, I fuppofe, in part, owe their intoxicating 
power9 and mtfre eipiecially the fuddennefs of their elFed, 
^o carbonic acid. This acid is produced in the bottles 
by a flow continuance of the vinous fermentation, and 
therefore thefe liquors will contain more alcohol when 
they are ripe, than at the time of bottling s but I do not 
imagine diis diflerence will account fattsfedorily for 
the prodigious difference of their efFe£l upon the head. 
Sparkling Champagne probably owes its exhilarating 
power tp the fame cauie. 

fcrvations, 
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fcrvationi, whether it is iftfcrk>r to the 
mMe opcrofe preparation in eflkacy > and 
how much inferior i there can be no reafon 
to fuppofe that it is fuperior: and were 
both equally eafy to procure by all patients, 
I ihould not think it worthy of public no* 

The formula I have employed for two 
or three years paft is as follows : take na- 
tron or fal fods in cryftals, pound it coarfely, 
and expofe it to a warm dry air, till it en- 
tirely crumbles into a white powder ; make 
this powder into pills. with foap or any" 
other cement ; aromatics, extrad: of bark, 
&C4 may be added ; but I have never found 
any addition neccflary; a quantity of foap, 
rather mof-e than equal to the weight of 
the calcined alkali, is neceflary to make it 
into piUs {e). 

In 

{e) I now fee that Dr. Donald Mpuro {Ifateria M^ 
4hh article AlkiU, 1788), had aa i^ ot giving foffll 
tSksM m piUs, in cakidous cafe», «< It tmjy* fays be^ 
and this is all he biySy *^ be made into pills pr bdiifleS| 

•* mixed 
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In order to expedite the expuHion of the 
water of cryftalliz^tion, the alkali may be 
ipread out before a fire, or the veflel con* 
taining it may be placed in boiling water, 
and the pounded cryftals ftirred till tliey 
have loft rather more than half their weight: 
the recent cryftals contain indeed fixty-fouf 
parts of water in an hundred ; but unleft 
kept clofe, they lofe part of this water, and 
it is prudent not to carry the calcination 
too far, if artificial heat be applied; not 
ihould the heat exceed that of boiling wa- 
ter, left any of the volatile acid fhould be 
expelled; of this powder from one to two 
fcruples taken every day has generally af* 

*^ mixed with (ome powder of liquorice root, by means 
^ of gum arable mucillage, or conferve." From fe* 
veral articles of that work I had, perhaps haftily, con* 
<chided that it fell fliort both of modern chemical, and 
medical knowledge, and diis paflage had eicaped me. I 
iuppofe the author, as he gives no intimation of the 
^contrary, means to propofe the cryftallized alkali for 
pills. I have often found the pills apt to fall to pieces 
when the water of cryftidlizatbn is not fufficicntly ex- 
pelled; I (hould think this would happen ftill more, 
lirhen none is expelled. 

forded 
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1 

forded relief in lefs than three weeks ; and 
in no cafe but one, out of more than twenty 
that have fallcA under my own obfervation, 
have they failed to perform every thing 
which could be defired from medicine, ex- 
cept eradicating the tendency to form cal- 
culous* concretions, to which no known re- 
medy has the fmalleft pretenfions, 

I might perhaps fafely truft to the above-^ 
mentioned parnphlet, as bearing abundant 
teftimpny to the efficacy of alkaline falts ; 
and confidently appeal to future experience 
in confirmation both of the power of fal 
fodx in the form prefcribed, and of its 
harmleffnefs ; at all events it will be unne- 
ceflary to particularize flight cafes, which 
have always at once yielded to the remedy. 
The following, in which the fyniptoms were 
either of vpry long ftanding, or extreme fe- 
verity, will, I hope, be fufficient to procure 
^ trial to the medicine. 
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L 

Mr. William RusHtoN,of the Wylce, 
near Shifnal, ^hropfhire, had been ha- 
rajflfed for a confiderable number of years by 
excruciating pains in his 'loins, attended 
with occafional ficknefs, and an almdft to- 
tal inability to ftoop ; the pains were ac- 
cuftomed to fpread in all diredions, and fe- 
verely to aifedl his head. He had at diffe- 
rent times difcharged much gravel; his 
urine formed depofitions, was often ex- 
tremely offenfive, and full of mucus; he 
was at times afraid to difcharge it, fo much 
were the paffages irritated, and {o intenfe the 
pain fucceeding the evacuation. In July, 
1 787, he began to take a drachm of chryftal- 
lized foflil alkali, diffolved in a quart of water, 
every day. In a few days he felt relieved, 
and in lefs than a month fecmed, as he ex- 
preffed it, to 6e quite another man^ I have 
feen him repeatedly fince; his fufFerings 
from his complaints have been very inconfi- 
derable; but haying fometimes negledted 

the 
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the medicine for months together, he has 
felt fome ftifFnefs rather than pain acrofs 
his loins, which has immediately been re- 
moved by a repetition of the alkali. 

The folution fometimes produced a flight 
naufea, againft which his dread of the painsi; 
determined him to bear up. The piHa 
have never been attended with the flightcft 
onpleaiant fenfation« .During his long ex- 
perience he obferved, diat ftde (acid) beer 
never failed to bring on a fevere paroKyiin« 
Several other perfons have repeated the 
fiune obfervation. On the prefamption 
writing from this information, I ^ve always 
enjoined abilinence from malt liquor in that 
flate; no other particular reftridion of diet 
has appeared necefTary, yet the inhabitants 
pf cyder countries, as I have been inforpied 
upon inquiry, are remarkably free from this 
difeafe. Do the native and acetous acids 
diifer in their efFefts? I fhould imagine 
fiot. The fpeedy eflfeft of four beer feems 
to ibew that it does not adt by producing 
new concretionSji but by fome irritatiag 

power. 
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power. Would cyder afied a pcribij fub- 
je<^ to calculous parojcyfbas in the Gmc 
manner? Diuretics^ as diluted fpirits^ ge* 
nerally do mifchief : the fame rentiark, I 
think, occurs in the pamjAilet quoted above. 
May, 1792, Mr. R. gave me the ufual &- 
vourabk »ccou5tf of hkafelf. 

II. 

Br AMAH, a workman in the foundery of 
Mr. Dearaaan, of Birmingham, was become 
quite emaciated^ and unequal to his labour^ 
from a gravelly complaint, under which he 
had laboured many years. He had long 
been accuftomed to difcharge concreted 
xnatter, and fmall ftones; his urine depoiited 
an incru^ation, and foon became foetid; thp 
pains at his loins were intenfe, &c. &c. 
He began to take the folution as before in 
Qdober 17B79 found relief in a few weeks, 
and foon confidered himfelf as radically 
cured* NotwitWlanding my repeated ad- 
i^onitions^ he has at times oegle(%ed to 
CQOtinue the medk:iAe« and has had returns 
I of 
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of his iymptpms* I never have feen m 
inftance which more evidently fhewed boW 
foon we forget the moft acute pain- 
Having fo frequently experienced the 
efficacy of the medicine, he now choofes 
to fufFer the difeafe to return in a flight de- 
gree, and then for two or three days to take 
a handful of pills; the confequence of 
which is a difcharge of gravel, after which 
he feels no farther inconvenience for months, 
I have not been able to diiSuade him froni 
this violent method of treating himfelfi he 
has not, howevef, fufFered from it. 

My friend, Mr. I. Deafman, iri a letter 
dated May 2, 178^, gave me the following 
account of one of his relapfes, for he has fd 
often relapfcd and recovered, that his cafe 
alone is equal to half a dozen, in proof, of 
the power of the remfedy; ** He began 
•* with half an ounce of fal fodae, with as 
" much common foap as witli the addition 
" of a little gum arabic made fixty piilsr. 
^* On fecond day (Monday) he took four^ 

*• increafing 
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* increafing the number every day, till 
^ yefterday he took twelve, without the 

* leaft affeftion of the ftomach or increafc 

* of urine; nor can he give any other 

* account of their efFed:, than that the 

* pain is removing very faft, and he does 

* not doubt but a few more pills will cure 

* him. I have not been without an ap- 

* prehenfion of danger from his taking 

* them fo largely — he treats my remon- 

* ftrances very cavalierly, and fays he 
^ fhould not mind taking a box full of 

* fuch puis. He does not recoiled any 
' increafe of urine when he was taking 

* the medicine before/ ' Mr. Biddle, 
chemifl:, of Birmingham, in a letter dated 
Jime 1792, informs me, that * Bran}ah 

* and Wilks, at the foundery, have con- 
^ ftantly taken the pills, when they felt 

* the complaint coming, and have as uni- 

* formly been relieved/ 

III. 

WiLKs, a fellow-wofkman with Bra- 
inah, apd not quite fo terribly aifli<aed 

C with 
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with aephritic fymptoins, found perfcd 
reiief froov the pijk. Af ttft every other 
difagre^able feeling was reiaaovcd, he con- 
tinued for fonae tipiQ to hav^ ^ ftarting of 
Oike of his thighs. Sufped:i^g this to arife 
from fome caufe of irritation lodged in 
the urinary paffage^, or at leaft to have 
ibme conne<5tion with his cajculpus difor- 
der^ I advifed hin> to perfevere fteadily in . 
the uf<5 of the pills ; and he has fince in- 
formed roe, that he is no longer difturbed 
fey this involuntary mot Jan of his mufeles. 
He alfo informed me, that he had- cured 
two or three other perfons with his ipare 
^ills, of which he fecmed very dcfircflw to 
know the compqfition, having fomie idea, 
as I fufpe(3:ed, upon the ftrength of his 
experience of their virtues^ of trying his 
ibrtune in the practice of medicine. 



IV. 

December, 1788. JohnBuckndl, la- 
Iwrtirer, of K^^y^erton^aev Shifiiall, 6hitop» 

fliire. 
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Aire, has had the gravel fSr thirty years, aiad 
.my virfently fqr thelaft fix or feven years. 
:InJiarveft the pains at his loins. Jra:« always 
been xnoft ifevere, efpecially when he wds 
yeapkig or mowing, a kind of labour which 
Jds disorder has often rendered- kisnr inoapa^ 
ble of following. The harveft beer is fe4dom 
-without fc«nc degree of acidity^. Ito which 
he impates^- in a great nncafurd, the fe^zmty 
of his fufFerings at that particular feafbn. 
The 'attitude of a mower -or : a rcapej* may, 
likWcVer, alfb account for thia aggravation. 
He was directed to take. a drachna of cryf- 
tah of M ibdas diiTolved in three half pints 
of waiter- I believe, however^ he much 
exceeded this dofe, as the common pcopk 
are .fb apt to do. In three ^days he. per* 
cccred an increafe of his urine, and a great 
deal of i^ed gravel came away. .He had 
now die ienfatiott of a large lump in his 
right 'groin, which in about nine .days t^-* 
tally difappeared. -c; v..;.) .;;j 

January ii, 1,789. He confidered him- 
/elf as totally cured. He was ordered to 
:^ / . C 2 ^ take 
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take every day, ftr a month, a fcrapie of 
the fait difTolved in wat^r, at two do&8» 
and afterwards to repeat the medicine in 
the fame dofc,. one week at leaft in crery 
month; and if he found the quantity too 
fmall to prevent the return of his diforder, 
to regulate die treatment of himfelf accord* 
ing to his feelings, which a little expe- 
dience would foon enable him to do. 

1 did not fee him again till May, 1792, 
5^en he told me that he had long totally 
difcontinu^d the folution, and that he had 
been perfectly free from any gravelly fymp- 
tom till within a few weeks, when he per- 
ceived a fliffnefs in his loins, and fomp 
other indications of a return of his diforder. 
I recommended to him the pills, but have 
heard nothing further concerning him. I 
met with one patient who would not cx^ 
change the folution for the pills. He is 
the only perfon I have feen> who thoughr 
the tafle of alkali not difagreeable. 



V. The 
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V. 



The cafe of Mr. Roe, timber-merchant, 
at Newport, in Shropfliire, was remark- 
able, on account of the violence of the 
fymptoms, and the extreme irritability of 
the patient's habit. He complained of 
violent pains acrofs his loins, accompanied 
with ficknefs and vonuting, and intolera- 
ble fuffcrings imnaediately after the dif- 
charge of his urine, and a conftant irrita- 
tion of the bladder and urethra, . He had 
from time to time difcharged much gravel, 
and many calculi as large as horfe beans. 
He was not able to ride without making 
bloody water* More than one of the for- 
mer patients had mentioned this circum* 
ftancc; but I believe the coiFee-coloured 
is often miftaken for bloody urine. 

Early Ui 1789, he took half a drachm 
of CiyWized foffij alkali, with three or 

C 3 four 



Digitized 



by Google 



2Z METHOD OF TRi^ATING 

four grains of cream of tartar {d) every 
day for three weeks. His pains were fen- 

(d) I then thought that the addition of a little cream 
of tartar to the alj^aline folution, at the time of taking 
iti^would gradually extricate fomc fixed air in the fto- 
mach, and fecure the faturation. I even fuppofed that 
I might, by a few experiments, difcoverfuch a propor- 
tion of thefe ingredients as wouW effecSl, without any 
apparatus, a fuperfaturation of the alkali that (hould 
remain uncombined with the acid of tartar. But the 
pills fu per feded the ncceffity of further refcarches. On 
th« addition of five or fix grains of cream of tartar to 
a icrupki or a fcruple and h4lf, of f^ fodae, diflblve<} 
in twelve or fourteen ounces of watcr^ clofing 
the- mouth, of the phial, and inverting it in water, the 
alkaline folutio'n acquires a much lefs difagreea]}le tafte 
than a mer€ folution of equa} ftrength has, and at the 
moment of unclofing the p^ial, an effort of protfufion 
it felt, and a few air bubbles afcend. The neutral ialt 
thus formed would itfelf be probably beneficial j I 
cannot believe, atleaft, that the ciarbdnic acid contri-. 
botes, by any dire<ft operation, to the cure or puliation 
of the difeaie, fincc cauftic alkaHae fiibftaoces ckarly 
feem, if the)j coujd be fafely taken? to have equal efficacy 
with the carbonated; and whatever be the tffcSt of 
this acid, fome of thofe other acid$, that arc eafily dif-» 
lodged from alkalis, Mfould product it equally* A re-* 
fpcftable obferver (M^gbini^ (iomment. fionon. v.2i(6f| 
J^c.) recommends Rocbelk jfcit in calculous c^fes, 

4 fibly 
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fibly diminifhed, and the pills Were n(Sk 
ibbfldtuted in the place * of the felution^ 
fo i, fetter dated March 13, 1789, he des- 
cribes hknfelf as taking tlic pills t ^ And 

* toleraibly well all the time, with now and 

* then fome little pain, after- which a fma41 

* ^juantityof fmall gravel tamos away/ I^ 
a letter, dated i2th April, 1789, Mr. Jones, 
who attended him^ fays, < Tfeere is no doubt 

• * as to Mr. Roe's cafe 5 I am very happy 

* to inform you that he ^continues niuch 
^ better/ He took the pills regularly, felt 
from time to time fome flight paiils or 
intimations of pain, after which fome graVel 
was difcharged. In April, 179^, he called 
upon me to inform me that he had enjoyed 
eafe and a good flate of heaith iince I had 
beard fr(Hn him }aft« 



VL 

The ftdlowing letter contains an account 

of a rare irritability of the uririaiy organs. 

The medical reader will certainty adopt t|ie 

C 4 writer'j 
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^iter's opinion, that it is not a calculous 
cafe. I ought perhaps to have fuppreflcd 
the conclufion of the letter; but as the 
fervour of expreffion^ doubtlefs, correfponds 
to the pain the writer was once accuflomed 
to fufFer, and the relief he afterwards ex- 
perienced, it is properly to be coniidered 
as defcriptive of the cafe, efpecially as I 
have not the fatisfadtion of knowing the 
perfon who gives fo much credit to the me- 
dicine: . . -^ 

* Sir, 
• At the requeft of my brother-in-law, 

* Mr. Biddle, I take the liberty of inform- 

* ing you of the eiFedts which the alkaline 
' pills, recommended by you, have inva- 

* riably produced, upon me; but it is ne- 

* ceflary to premife, that my cafe appears 

* to me of a very dubious nature, as both 

* the quantity and quality of the fubftance 

* which I fometimes void by urine are in- 
, ♦ fufficient to convince me that my com- 

^ plaint is the ^avel. But of that, Sir, 

* you may better form an opinion, when I 

* mention. 
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* mention, that a quantity of wine, by no 
' means intemperate, generally produced fb 
' much pain in my kidneys, that to ftoop, 

* or in any manner bend my back, was 
' impoflible; nor could I eafily turn myfelf 
' in bed while this pain lafted, which 

* mdlly lafted a week or two, though by 
' drinking plentifully of diluting liquors I 

* made water without difficulty j yet the' 

* laft few drops, and fometimes the quah- 
^ tity of a tea cup full, were very bloody, 
^, and came from me with excruciating 
^ pain; but I never difcovered any gravel, 
^ and it appeared to me more like the mu- 
^ cus of the bladder: however, it more 

* often happened that I had this fixed and 

* intenfe pain in the fmall of my back, 

* without voiding any thing extraneous in 
^ my urine ; and I am ftill very liable, after 
^ the ufe of wine, to returns of it; but fince 
^ Mr* Biddle has recommended it to me 

* to try your pills, I have never failed, by 

* ufing them for a day or two, or at fartheft 

* in the courfe of a week, to obtain .efFec- 
^ tual relief, 

' Thefe, 
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* Thcfe, Sir, are all the particulars of 
'* my cafe, which is not important enough 

* to merit much attention, nor perhaps 

♦ will it help much to eftaWifh the foffil 
' alkali as a fpecific for the gravel, but to 

♦ me it is a valuable difcovery, and I have 

* no doubt, when it is generally known, 
^ but it will be beneficial to thoufends. 1 
^ beg your pardon for the prolixity of this 

* trifling detail, and earneftly defiring that 
' you may obtain from others the praife^ 
^ and gratitude you have won from me, 
^ and that all your, labours may be crowned 
« with (uccefs, to the promotion of your 
« own fame, ^d the happinefs and im-^ 

• provement of your fellow creatures, J 
< beg leave, Sir, to fubfcribe myfelf, 

^ Your much ob%ed and 

• very humble fervant, 

« Lmhard-JireiU ' D. LLOYt), 

♦ June2b^ 1792* 

Dr. Beddoes, 

Oxford. 
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The nelation of the other fadts that have 
j&llen under my own notice would be uickfs» 
repetition. Ail the patients for whom I 
have direded the foffil alkali have beea 
paft, and moft of them confiderably paft^ 
the prime of life. Calculi are foitietime^ 
found in the bladders qi children, but the 
nephrite calculoia feems to .be one aaiosig 
the evils alnaoft peculiar to declining age. 
Yet the foffil alkalia, Whatever were the 
infirmities of thofe who took it, and ixt 
fome inftances they were very grea^ 
haa always been perfed:ly harmleis, and, 
but in one cafe, deciiively beneficial in it> 
effe<as. 

The following commurticatiofts will pro^ 
bably be confidered aa ijtrong additjkwal 
proofe of its efficacy : 

* Dear Sir, 

M HAP the favour of your letter, and 

* am happy to hear it is your intention to 

^ give the world your fentiments upon 

^ the efficacy of fal fod^ in calculous dif^ 

^ cafes. 
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' eafes. I am fo well, convinced of its 

* good effedt^, that I look upon it as a 

* valuable acquifition. As I write chiefly 
^ from memory, I (hall not be able, pro- 

* bably, to furnifh you with all the cafes 

* that have fallen under my obfervation, 

* but the few I have recoUefted you may 

* depend upon the accuracy of* The pa- 
^ tient, whom you enquire after, took it but 
^ a few days, loft his pain, and has fince 

* had no return. 

* Your thoughts upon fea fcurvy will 
"^ be interefting to every one, but par- 

* ticularly fo to our iailors and naval prac- 
^ titioners. I have met with a few cafes 

* (I think three) in this neighbourhood, but 
^ they were fpon cured, 

' I am your obedient fervant, 

^J. JONES, 

« as Feb. I79l» 
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CALCULOUS COMPLAINTS. 2^ 

^CASE I. 

* January, 1789, N.N. had been for 
fcveral years afflicted with gravel, had 
frequently violent fits of pain, and fot' 
fome v^eeks paft has fcarcely ever been 
totally free; has with vaft difficulty voided 
feveral large ftones. H^ took fifteen 
grains of fal foda, with one of magn^efia, 
and cryflals of tartar, twice a day for a 
fortnight ; afterwards about feven grains 
of the dry powder of fal foda, with as 
muchfbap formed into pills, for a fortnight 
or three weeks longer regularly. He foonp 
difcovered a large mucous and very ropy 
fediment in his urine, and a great abate-^ 
ment of pain ^ his fits returned at much 
longer intervals, were fhorter, and much 
lefs violent, and the flones he voided ap- 
peared half difTolved, which before had 
been hard and rough, and when dry 
feeraed to be covered with a fine foft 
powder. In fix * or feven weeks he be- 
came fo entirely free from hi$ difeaie, 

' that 
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* that he omitted his medicine for fomc 

* months, and has fince had recourfe to it 

* occafionally only for a fortnight at a 
V tkoe. He has never JfinGC had a fetere 

* fit, but now and then pcri»ps once in 

* three or four months fome flight pain, 

* and. then voided Ibftencd ftones, more 

* like pieces of hard clay than calculous 
^ coocrcticMiSc 



* G A S E 11. 

* Mr. S. a farmer, who had lived 
^ firecly, had been hmg tonnented with the 
f fircqucnt paffir^ of ftones from the kid- 
f ncys. I was twice called to him, when 

* dwy were fi> large as to flick firmly in 
f the urethra, and were removed with con- 
5 fidcrablc force by a pair of forceps, con- 
5 triwd for the purpofe, upon the principle 

* of Sanellie's mi^lwifry forceps. 

,« He bai taken various nwilicines with* 
f ootanjr gQ«i.cf&d> 9&d upon, thai: ac^ 

* count 
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count was with difl5culty.pre\nailcd upon 
to try the fal fod». In April, ^7^9> ^ 
gave him the dry powder with foap ( 3 ij. 
c£ each in fixty pills) of which he took 
two twice a day for near a m(mth> from 
that time he ha$ totally difcoiitinued 
them, and when I laft faw him (Odt. 
1790) he had never had a return of his 
complaint that he thought worthy of 
attention; ' 



^ C A s E m. 

* In January, 1790, I was called to a 
&rmer at fome diftance from me, who 
had for fome years fu£fered much from 
a ftone in the bladder. He informed me 
that he had taken a variety of what are 
called folvents, without the leaft advan- 
tage. He had now been for fome time 
confined to his room, and had fcarcc 
any refpite from pain. Under fuch cir- 
cumftances I faw no profpedl of relief^ 
but from the. operation, which I ftrpngly 

* recommeijided 
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* recommended to him. He could not 

* l)c prevailed upon: tp fubmit to it, 

* but was very dcfirous of trying any 
^ Qiedicine I (hould propofc. The extra- 

* ordinary efficacy of the fal fbdae I had 

* fcen- in the kft cafe, induced me to try 

* it8 ft^ent powers in this. 

. * He began upon it inunediately, and 

* took the ufual dofe twice a 4ay for fix 

* months regularly. In the fpace of a few 
^ days his pain abated ; in a month he was 

* able to walk about his farm ; and in the 
^ courfe of the fununer walked feveral 

* times ten or a dozen miles in the day. 

* He ftill continued the pills, but with lefs 

* regularity, fometimcs omitting them for 

* three or four weeks ; and when I laft faw 

* him, which was in Oftober, remained 

* .more comfortable than he had been for 

* the laft two or three years. 



^CASE 
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. ^ * B. 1 Aei^boBrkg hnikcr^ kbout 75, 
^ fais been for £mie years tormentilMl wkh a 
^ftoneinthcibbKUfer;^ He had now (Marth> 
^ 1790) been for foni^ wedcsunaMc Co l^ve 

* lliehoufe, and in finequent and violent piixi. 
^ He took the£d ibdas pills $ in'onte week 
f his pjun was much relieved, andl in a 0K>ft 
^ time he was able to go about as-ufual, Hcf 
^ ftill continues much better^ and able to 

* ride gently, but is feldom many days with- 
^ outicttne pain. . He fybn becaqoe tired of 

* the pills*, and in the whole did .not take 
' them more than a moiith/ 

Dr. Bed DOES, O^r^. 



In a letter dated June x6, 179?, Mr. 
Jones informs me, that of thefe patients the 
third has fince died of another difcafo, and 
of the fourfh, the fymptoms have fcveral 
times recurred, and that with far lejft fev«- 
rity than formerly. He had recourfe to the 
D medicine 
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ttedicine a iecond time, * but it produced 
« iucb vk>len^']pea^#i^ h]| flptsacfa, that he 
' could not perfevere ; he continues how- 

filpctfiir' ^ lMf^% I«9oafigl4ii /qr, the 

Mif^HM^IiliHiiM ifatb^<ciiwx),f)f t»i»u^ 

Heving a very dlAMMng complaint^ for 
which, ^s f^r ^o many otj^rs^ we have no 
adequate remedy. 

* 1 A|ji irery, glad .^o hev of your ipte4.- 

* tion to p^hlifh jour.fori^ula^ wit^i obfef- 

^ Vafipnsoji tjie fo4a, but can contribute 

'* little to you^r iloi:^ of infqrni^tiog upo^ 

r • the 
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*Ufer iaS&ta€t»i liirv^^ oteutnil: tcr.'aie; 
'; pdnssiilavr itdkaticv I'Siar oksiMif'tl^ i^r' 

' in® J»pow^ir clblwfft tjf flwirirf Ae 

'• haver hif^abttildBi*^ <S^i«!etf biP^^-.* 
*• cwa^ both 'kii jiWiiidifag'tfctf^^IlifeSi^-^of* 

* tljeirfo!«tt«ieftaito}|i!ih«f.- VrtfWfWengft* 

* djfc nteffljr fi»^^fe p^ftp'Whfcif |*ei8ftt* 

* {bmits;.\9h&t^iilk '^t^th&id^-vSe of tliis' ' 

• ' £aM' i& jrfowttt i«[i^. the- pilopoitfdn' 
' . of • djefe ufflfiiteif^fel-J ckfeiPij ^^ f^g^ 
*. aflihas air ailiiii^ji^sin^l^tioni rW a4- 

* • <J«o&' feme pttxjfi' of- tl«^ vrtilhy ^ of the 

D 2 « foda 
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'. /bd» fink in relieving biliary cona«Uons/ 
'. tilucit I haem. not if 1 have aModoaed tor 
'. you b efoie , andif hot/ 1^ of dimsfoa 
\ may peiiutps. think deierving the trouble 
'of/ %ilitOrt recital. In bodt cafes ^ pa- 
'- tieAt$>^;f4f(s females,; and £ir advanced in' 

* yeal$. Iil^ Bi<ft i&fbnoe, ^ difeafit had 

* e^EiAed ii}»n«»d8of fiftbea years^ aad te>' 
*. tartspd ffotty f^gularly at iateivals of fix 
■Pf «af ht week$, and fixncttmes ojEtener ; ' 
\ the pvm!jfim occigred mik violeatpaih, 
' ^ich pjMy k&$d vakny hours ; the ikin' 
'. hecaiiie dce^y idnged with yeUow, and' 

* after a day or two, a flight diarrhoea feem- 
' ed to rdieve her. With fome difficulty I 
' perfuededher.to try the remedy, whidi 
•;Was made into pills with foap, and 4 few 
•drops of oleum nunis mofehat* were 
*; added. Upwards of tjj^ree years have now 
' elapfed fince /he ;had any return (rf" the 

* iymptoms. The other lady had fuflered 

* extremely &om fucceffiye fiimilar attacks, 
'.and waa relieved about eighteen months 
*. ago by the fame rea^dy, but is under the ' 

* neceffity 
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^ lillct&tfof € regular pe^^^eranMdl li^^ 

.{ ^ Belkveme, DcarKf, ':'^ 



""Several cjueftioiis of great difficult/ ahd 
ilHtlety may be propofed refpefting the 
operation of alkalme fubftances in fuch cafes 
as the preceding.-^ I. Do they merely pro- 
duce the expulfion of tohcreted matter? 
or do they eitciteraidh an adtion of theurd'^ 
poietic organts, as tends fifftto produce, and 
Aen to expel this matter? — lam difppfecl 
to adopt the former fuppoiition ; fince COn-^ 
cretions are often lodged in th$ paflkge's' 
widiout exciting any pain, and fince j[ hav$ 
oftener than once witnefled the di^har^ 6f 
fenall caicuH about the probable period of 
the beginning operation i^f the medicii^e.-*^ 
Do alkalis ad as lithontriptics or othcrwife ? 
In feveral cafes, as diat of Bramah, they 
cannot be eaiily imagined to have any fuch 
• D ^ p|)eratioR. 
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den; the ipeedyand confiderable.||i:(ighMge 
of gravcl»%fe!?jt fjfoj^jijilfihtt they pro- 
duce, in the p^y^ <^^c kidney or ureters, 
^*^<9II QMVI<0>^P^^ "which obfervation (htfws- 
to be by no means necelSarj^y $@iy)f;|be.i''yith 
anincreafedfecretion of urine. When the 
patient feels this kind of irritation too fen- 

re|atg4 h^Hh JfP??^ aijd ms^ny fH^ arp tp. 
lup C9Vm4 91? record; pur fccrctiojw may, 
^ih^A^S'^t ^ ^Mf^-f^f .^ii^hpr hy ^f<;TO 

J3f9f^O^. ^ it J?»fteqa^ 4*^?reqt froq^ 
%fe^^^ !*A^ ^^^ ^ccuftpipec^ t^^ \^if, 
up,(IQ. Xte i^rinf , ^ywhatcvcf ca^^i if 
r|p;\^rHal)J(^ ch^iTtged : ^^e are i^ifonpii^d ©n 
yJ53!:J?%f.^W?a^tho^ty;,$h^^ ^9 W^^nji 4x<^ 
pjs^dje aft$r ^ doi? of m?pl^^ic alj^ajift^ h^t 
ter, « war chtaq^'t^riji^QJA paper |a %\^\ii% 
• icolour,, 9V-e? tf ^ i>« fot ^l^p ?i^x? ^. 
^ ^W»rter ^ ^^^bpyr hefor^ ^ d^fqfewg? qf: 
... . .. ,.: *.*?. 
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CALCULOUS COMPLAINTS. 39 

* the urine ♦/ I wifh fomc other tcft of 
alkalis had been uied: and ftill more^ that 
thofe who have an opportunity of watching 
the progrefs of patients under a courfc 
of alkaline medicines would afccrtain— 
!• Whether the blood undergoes any de^ 
terminate change.— 2. Whether the urine 
becomes habitually alkaline. — 3. Sup« 
pofing this to be the cafe» and the patiient to 
take vegetable alkali, is the excefs of alkali 
in the urine, vagetable^ or foffil, or volatile ? 
Many other equally curious points of in- 
Veftigation would arife in fuch an enquiry. 
Of all the iecretory organs, the kidneys and 
the mammae are moft certainly and quickly^ 
afFedled by -the paffions and by food. By 
ftudying the analogy that fubiifts between 
thefe organs, and by experiments not difficult 
to be contrived or executed, it is probable 
that we may acquire a confiderable acceffion 
of ufeful knowledge on a fubjed little i»n» 
derftood. 

♦ Account of the Efficacy, 3d edit, p, 117. Ordinarj 
uiine is known to be acid:^ Mr. Berthol^t, the great 
ParifUn chemift, has obfervedthe quantity of this acid to 
l^e much increafed by certain diforders, 

P 4 OBSER- 
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OBSERVATIONS aj«» COKJECTOJLJfcjR 
On the SCXTRy'r, 

AND 

On CATA^fiSJ^. i: :- - 



IN one or two dilfealfeis^ Ae patient is aji- 
parcritly dircftcd by a fort of ixxftmS to 
die means ^f cure: in all other iiaftance^ 
remedies muft have originally been the pure 
bounty of accident. A few h&s^ howcrcr, 
would fet fpecuktion to work; and in pro« 
portion as the number of iubftances capa« 
Ue of producing confiderable changes upon 
the living fyftem increafed, the data for 
analp^cal reafoning in medicfoe were mul« 
tiplied. It is, in faft, only by fcizihg thofo 
new analogies, which are oflfered from time 
to time \fy difooveries in the phyfical foiences, 

that 
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that we can hope to improve the art of me- 
iiMie.* ^Ndr tHft iiy dnt, WlAy V^il l^^ 
the pains •^:POippr<»h«nd this iiniple truth, 
require an apology for attempts to form new 
combinatioi^dCt|ii& ^ff. 

fluids, and the cflcntial properties of the 
meft adive of them all, but he afpired to 
change the <¥^(i hdbo^ k^icit^ and phy- 
fiplogy, by the a ppl ication of his wonderful 
difcoveri^s to the appearances of animal na- 
ture. : Imgydiftlf ly-upoft^thg ,^vfyal of thir 
}ffsm:ii^}C^c^^ Dr^il^N^^b^^ attempt* 
ed to^ 4efi^j^^ii^9ft^ a4vapt^e fropa it^ 
«^^ mwda 4f fucceedii^g j7ih{loibphei:^ 



J 



^ !I1te Ukto anacfcei^ papers^ Qi ^Qirtanner^ 
a^d an cjrtireiDi^l}? iogenious fpecixntn a^ 
i^ ipe|9ulations. His experiments are iea. 
v^al. of. theng^ ha^iljr, imagined jfdutby^ 
yhish. he has at once l^wn the falfehood^ 
of .the j:piicluiioii whic^ar Foatanahad drawu. 
^om Im ^laborious. Qj^rii)^iMs-^f^^ 

is 
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is^iCOB^oilKd kit^ if ifit fir.nPvcf pbi tefq f l i . 
lusoftiv-flf^ifcycinBQnuiiigtoittkt^ H« 

ixwdM»l-iipuupti» i)f Dr. Brawn Mfiith Mr»i 

r9«ri Jjttle j&oni .Hdki^ ladSito 'ibe tetm 
ifHf^^t^fSoAii ht faat not Ineniioafid ilie 
name ^ '3i»itm, &e lut«-auul» %<£a^v6si£ 
his dodrines, and often employed his verjr 
e3(f»€^6MiMu Hron|lfti»^ pe)^Mp8» «lui 
ahftp^ dtoefc it 4SC0&1X tthpdi«t ^tft ihr 
iburce from wjudi SotoMSfiif httidrita4M» 
defiwtd, but ifthit ^stger nvork wa fatre «r 
right to cxpeft that Ijie fhfiuM dA jiiftira m 
()ep»rtod geaius^ -^ :• - 

d^le jnpe» arotaktnt it^ccddbrniiWt^ 
kpovfo to the cdkivators of kxfau^ tot k 
csa bjr qq moaos be fiip^ofedi^ &1 liiiDihtt 
h«wi» of ti)e m^enritjr of the pcsditi(»et» 
of iiM4i<;]nt m this ifland^ and I wai vorjr 
viilUl^ fto cdbfiKfttkt nda» of ^ds ]k(b> 

pub^eatioii 
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fltftidtlis; '4n- genei^ 1#eU-W($rCll5^:«^- theif 
idona. ^ Mr; it^dbilAMii;: Jdf 9^' I^^mfev 

kiKurs^iOf^^letfttcer^ 'XXTifotd: 4i(>.l the ' iratif-> 
ktibh^^iad ^ht ikoDwledgeof • «he' Fteneb,! 
aad^f^kis o«r»,wTaagttage, would:- ^babl^: 
btioebonuiealeii frmii-'die'idid«r.tha,t Ke lias 

»^4Uft6vtr fof« part of 4fce elfeaf^ af oj^y^ 
gene air upon th6>iiiln^ dbed/iCifiyV i^^p^- 
pwcciHkdythatitt:^hd4*ic^^ 
vould.iriifibfy^lK9& the hddt^^^^ that' 

Ac chemical cowpofition of t}ie-^iiids aijd 
folids of the living bcxly would influence 
tlitiii properties in^lefs than the properties 
of dead mittter, tbcmgh not perhaps eitaAly 
in tfa^ iame way; - In £on^ inftances - 1 
tkcmgM I percdxeri .as much certainty as 
either could be cxpcifted, or as is myvfimt 
t9 be fpund in njedical rcafonings,: and" in - 
Q>hpi!5 ihere apf^arcda faint'glimmering of 
r* . , . probability. 

Digitized by LjOOQI(2 



pro1^bil]ty'y^wller€:^ dadusefs htf hi* 
thcrto prcvftiM- - Thefctimr (fca fcurvy) 
Ihaye lpi% coafidered as offering anappli-» 
ditipn of the pneumatic chenuftiy* nearfy.at 
dircd aM* beautiful as the phaenprnena of 
rcfpiratton ; and it would be eafy to prov«» 
by the teftimony of differcmt . pcrfons, thatj 
had k>qg fupppfed^ this dif^afe to be owkig 
to a gradual abilradion of oxygene ffoai 
the whcde fyftem^ jud as death is' pn-- 
doced in drownii^, by withhdkjUng aU at 
once the fao^ fubftance. from that blood 
which is to pafs to the ppftei:iQr cavities of 
the heart. The proofs of th^is theory feem-^ 
ed equally fimple and ftrong ; th^ livid co- 
lour of the bloody and the large Uvid fpots 
which are fo often fpread ovef the furfaee 
of the body, left tittle room to doubt of the 
ab&nce of oxygene ; and the recovery of the 
fick, by die adminiftration of acids, and by 
a ve^table diet, afford a fort of confirma- 
tipn fimilar to that which is derived from 
phendicai fynthefis, for no fubftance^ are 
better ealculated than acids at kaft> to im- 
part oxygene to the lyftcih ;' they contain it 
ip abufidance, and they eaiily part with it. 

There 
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jwflr ««4ftnee^. s» hag t^ ± ^gl*" 4llffke(tty 
itiiioinvtlidai^ #!« hett^ astiOkii^^ tfti* 

«<^ d&akf^ ifp> faeh? (Jilfitakfes,- rftf* a|ppiyj- 
••lisi 1 Aooi' ffaje. to- ii«ie dfefe»e* d*^ 

iK»aur; 4» A«f gi>ea«8r • pert ^Kis W« fcews' 
toAave: beeff f|)8wif jtmii dife^fctt#iyahtf ih;^ 

air4ntic^ti»ivi«Vtfrfifa«i!ri:^ja^.^e'^^ 

tife no fuch theotjf i8hin«Ml4t. iTit.firfi edition wa» 

pubn'ffiedihijS'g; "':'.■...';.'....',?- ' 
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J?li, 'MrqitQff (Jmm p8^« x;?i to i$q) 

()^ the. p^IvivUqiv pt ( ^j iru mflic d pwpw?* 
^ o^ qaqfgew. »p the bJpocU He quotes 
iJ9ii)e of tlwi fiw eKpcruoeut^.Qf Pr^ QoodU 
\i^9, ^4 m^^aipp9 ^heexiileoce^of (uqrg«Q« 
JH.flfiitiS,jjdij(ph» l»ejyftlyiroagipes, tbtgr lift, 
(l»n| t9^i|)e blpQ^*. He doe$ not enter in^ 
any other particulars of theory. * The rgtjk 

* JyMptomatumt he modeftly obferves, * is 
\ Cfirtiifilyra, di^Klt.fHbjeft, tp tytfpr, upon. 
-♦ Ii;> wJ¥«jt n^aener a <Mfe^efi fl%ift of ths 

< hlqQ4; COWQMPVicat^ft i^ i»iu«nc» to tfas 

* WWng P93vct^ of. ^e bo^ wer:«B «t a 

* lfli?,tQ^plaifl.'' * 

It 
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It may;bc expcftcd of a, theory framed 
(y two perfons independently of eadi 
(yther» thait the ihades fhould differ^ although 
the oudtnes be the iame. My refledions 
on the ibnrvy have been more niinute^ and. 
In many refpefts^ my conclufions vary from 
dwfe of this experienced Writer. I (hall 
leave to the reader^s confideration the two 
leading proofs ftated above, and £o largely 
txpatiatedupon by Dr. Trotter, andaddfome 
mlfcellaneoiis obfervations, which may tend ^ 
ftin ferthcr to eftablifh the theory- * I ihatt 
tUb fiunkly intermix my objcftions to fome 
of his opinions, chearfully fubmitting it to 
his ample experience to decide between us, 
in a full expe&ation tJhat his regard to truth, 
tod utili^ will abforb all pcrfonal confide- 
rations. 

!• In the firft place, it is not quite accurate 
lo impi|te the difcafe to a deficiency of 
oxygcnc in the blood. The deficiency is, 
doubtlefs, general to the whole iyftem. 
The difcolouration of thofe of the folids, 
of which the colour evidently depends upon 

oxygene. 
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Dxygene diftributed to them froin the 
blood, befpcaks a deficiency here alfo* 
This difcoloration is noticed in moft oJF the 
accounts we have of fcurvy. * The gums 
* have an unufual livid appearance,' fays 
Lind (3d edition, p. 100). In one paflage 
the heart is faid to be white, and pu- 
trid, the lungs blackifli and putrid (p. 240) ; 
in anodier the mufcles are defcribed 
zs mortified (p. 242), and as falling tb 
pieces on being handled. Dr. Blane could 
not difcOyer, upOn diiTeftion, any efFufion of 
blood (*), where the livid fpots appeared* 
Hence too it may be concluded, that the 
hardnefs and ftiffnefs of the mufcles and 
tendons, a fyniiptom generally obfervable 
in fcurvy, depend upon the abfence of 
oxygcne% ^ 

As oxygene is neceffary to thecbntrac* 
tion of the mufdes, it is probable that it 
is confunaed, or, more properly fpeaking, 
enters into fome new combination, in 

(*) ObferVations on iheDifealbs of Seamexx^ 2789, 
E confequence 
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confequence of which it h eliminate 
cd' otit of Ae body; for wc cannot 
but fuppofe that the quantity employed 
correfponds to the vaft quantity Imbibed. 
Hence we may underfland the final caufe 
of quickened refpiratibn^; during great ex- 
ertions of the niufcles* This feems alfa 
to explain an qbfervation> which has fo 
frequently been niade at lea^that the fcurv^ 
Wkes its appearance after a fl:orm,. when 
the feamen, having undergone violent exer- 
,cife,' have expended a great part of the 
oxygcne of the folids*. 

2 • One of the moft pleafing^ and^ if I con-- 
ceive it juftly, of the ftrdhgeft poflible ar- 
guments^ may be drawn ifrom fome appear- 
ances in the. thorax after death. DrJGood- 
wyn founds that in fufFocated animals the 
left cavities of the heart are full of venoua 
blood. I have had abundant opportunities^ 
of verifying tbd truth of this obj(ervation. 
The death; of fcorbutic patients frequently 
•feems to enfue, in confequence of the blooii 
being fo deftitute of oxygene, as to be in* 

capable: 
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v^hlttif ttiirmlitihg thicWt wic!fe 'atf4 
ventricle of the heart : ptAsapt aVfo^iiiir- 
ritability of the mufcular fibres of the heart 
idfelf may^cotttttftmtC'to l3lis t^ffijft* Thfe fol- 
lowing paWkgeswflicfbWi& Are Ifa'A ''Vht 
-* oaVitiefeGfftfee heart -wti^littitefolVof^^^^^ 

* w^^lblood/ St/ind. p. 2ifo. ^ All ihofk 

* who died fuddenly^ wMibtit in^ vifiblfe 
^ caufe of their death, had/ according to 
4Miolber •aecoutft, ** the fturifles of ihdir 

* heart ^as iitg as 6hfe's lift, and foil bf C'oa- 

* gukted hle^/ p. 24.1* 

Dr. Lind, from his own dKffeiftfoiis, liieli-^ 
tions; that • ih pktitnts, whofe deaths WeTfc 

* unexpeSed and ftrddien, and whefc nb 

* effuiion of blood could be perceived ihto 
^ any cavity of the body, the heart Wis 

* commonly niuch difteridtd with bloodi 
^ the auricles and ventricles of both fides 

* M'cre filled, but thofe on the right in the 

* greateft degree/ p. 503* This phanotne^ 
non would engage I>r. Lindas attention the 
more, as he was aware that though th^ 
right ventricle after death is g;enef ally dift. 

E 2 tended 



Digitized 



by Google 



52 OB«£ItVATION& ON THK 

tended.with blixxl^ * the left feldcnn co»- 

* tains any/ p. 503. 

This want of ftimulating power in the 
blood, and of irritability in the heart, will 
perhaps account for the fymptoms fp often 
mentioned, anxiety, tightnefs of the breaft, 
difficulty of breathing* 

3. Dr. Trotter coniiders, * a deficiency 

* oi recent vegetable matter ahne, as the 

* occafional caufe of the fcurvy/ p- 171, 
172. Yet, we are certain that the blood, 
in the firft inftance, and afterwards the 
folids, are oxygenated by means of the 
lungs. They may acquire this principle 
by means. of the ftomach ; but We have no 
dired: experience of their doing fo. It is 
only an inference from the compofition of 
acids and vegetables^ and from their effects 
in the fcurvy. Between the reception of any 
given food into the ftomach, and the oxy- 
genation of the blood by that food, there 
muft intervene unknown proceffes. It ap- 
peared therefore probable to me, that as 

f feamen 
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feamen in general breathe an air contain- 
ing a Irnaller proportion of cfxygene than 
other defcription of perfons, the fcurvy 
might often origihate from this caufe, and 
may be prevented or cured by guarding 
againft it 5 for whether we oxygenate the 
blood by the lungs or the ftomach, a dif- 
eafe depending on the want of this princi- 
ple may, one would fuppofe, be equally 
obviated ; nor would it be eafy in the pre- 
fent ftate of our knowledge to affign any 
circumftance that difHnguifties the two 
cafes, except the heat fupplied by oxygene, 
w^en prefented in the ftate of an elaftic 
fluid, diough it would be rafh to. deny 
that other differences may exift. Captain 
Cook's unexampled fuccefs in preferying 
his crews from the fcurvy during his two 
laft voyages, feems in great meafure 
owing to his extreme care to keep his fhips 
well aired. On niany occafions they werft 
reduced to fait provifions, and muchlongor. 
out of fight of land^ than many other 
ihips,, which have beep dreadfully afflifted 
with. the fcurvy; in his laft voyage there 
E 3 never 
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nevierr^pearediamong his arefw^zny^fymp^ 
tonp^pf tbis.difor(br;.aiKi ipJiis fccondonly- 
pne tmniliid iti in. any^ gonfi^crabk de- 

4^ ItM.cxfremely difficult to find fuchpre^ 
cif? /a(3:s ,a^ flball araount to iaLX\^exf>srimentum 
<:r«w,. efp€;cially,as oh&rvatiQ»*has not 'yet 
beep, guided Uy thi^ theoiyv ButcDrt TVot^ 
ter . h»s . himfclf iiirnifhed an, important • ob-*- 
fejyfitipn, frcon :W?hicby if aay one were to> 
decide betwcea.tbeiib twa caufes o£ifcurvy> 
w,axxt of ireft! vcgct^bles>. or want of air fiif- 
ficiently furniihed.with. cxiiy gene^ he mufty 
J think> decide^ without 4^fitatioa in favour^ 
pf ; th<?' latter ^ and here . I : appeal i to him 
ag^iaft.hirofd£ la.JblyriT^-j, aftiipvof- 
whkluhe;Was>furgeon^ aratived at Cape La ^ 
How, oathcGpld Coaib^DfiAfrica*- In the 
fpaceof .at week above * an hundred/ipiimc ^ 
f flaves, youngs flout,, and healthy/ wtre^^ 
pTiEchafed^ The competition however of- 
the.purchafers at ; An^maboe,> whither this - 
fhip aftfcrwirds. failed, ran fo highi* that in 
pebrUary, 1784, it had^not on boaid- two- 
thirds 
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thirds of its complement. An indiipofition 
now began to jprevail among the flaves,^ 
which fobn afterwards proved to be the 
fcurvy '; and before the arrival of the yef- , 
fel at Antigua, \of near fix hundred and 
fifty, near fifty had died, and afeout three 
hundred were tainted, in difierent degrees, 
>vith the fcurvy. Before they quitted the . 
coaft, feven or eight had died, and be- 
tween feventy and eighty were ill. 

1. 0£ thefe flaves, * the food confifted 

* of beans, w;hich were brought fi-om Eng-. 
"^ land, and rice and Indian corn, which 
^. were bought on the coaft. Thefe arti-. 

* cles were boiled to the confiftence of ,a 

* foft pafte, and made as near as poflible 
' lite the food of the country, by the ad- 

* ditloii of paJm oil, Guinea pepper, and, 
*' conunon fait — they were gUowed to drink 

^ what water they pleafed/ p. 52. 

2. They were ' confined below fixtecn 
^ hours out of* twenty-four, and permitted 

* ho cxercifc when upon deck/ (ibid.) *Thc 

£ 4 ' rooms^ 
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^ roqmS;^ where they are fccured bclpw^ arc 

* from five to fix feet in height, ^ They 
*^ are ftovyed ffosnways^ and fo clofely 
' locke4 into one another's arms, that it is 
^ difficult to move without treading upon 
^ them. The rooips are imperfeftly aired 
f by gratings abQve> apd fmall fcuttles in 

* the fide of the fiiip, which, of courfe, 

* can be of little ufe at fea. The gratings 

* are alfo half covered when it blows hard, 
f to keep out the fait fpray or rain. The 

* temperature in thofe ropm.s, when they 
f became crowded, was above 96" of Fah- 

* renheit's fcale. — I myfelf could never 

* breathe there, unlefs under the hatchway. 

* In fuch fituations it may b,e fuppoled, 
' that the fufferings of thefc creatures ai^ 
f fometimes dreadful. Air, heated and 
' rarified to fuch a degree, and loaded virith 

* animal eifHuvia, cannot ^il of being- nox- 

* ious to life. There . were certainly in- 
^ fiances where fome expired from fufFor^ 

* cation, having fhewn no previous fi^ 
f of indifpbfition.* p. 54, ^^. 

' ' 3. With 
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3. With tl^efe two fads, let the rea- 
4er coinpare the following: ^ Few of the. 

* boys had any fcorbutic fymptoms ; none. 

* of them were (hackled; and by being, 

* allowed to run about the deck, and occa- 

* fionally affift m the 4uty qf the ihip, 
^ their health feemed to be pFeferved by 

* the exercife. This was alfo the cafe, 
^ with the women, for out of the whole 
^ number eight only were afFed:ed/ {p.63,), 

* During this fickly ftate of the fhip, none, 
f of the failors were in the leaft tainted 
/ with the fcurvy. Their diet was the 

* common lea fare ; a little of the vidtuals 

* prepared for the flaves was generally cat 

* with the fait beef; t&ey had it however in 

* their power * to barter fome of their pro- 

* vifions with the natives for frefh vegeta- 

* bles/ p, 64. 

The following is the inference which tHc 
author draws from thefe fa<fts : * I am ex- 
' tremely unwilling to admit the conta- 

if 
f Did they all make uie of the opportunity ? 

* gk)U5 
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•'gidui* nature' of thw' difeafej ah'd if it 
*" cannot' ik prbpagiateii thut Way," it is 
*'rii6ft'likbly' t^t the tainted 'atmofphere 
« orthe' fkve' ro<5ms, which' were now fvrfl, 
*'f6'powerfully'predifpofed' A^ late pur- 
*^* chafed negroes tofcurvy, that the ex- 
•citing caiife wis 'miich acceleirafed iii its 

* operjitians» by the foiil air 'which tney 

* breathed ; impu're exhalations have thefe- 

* fore * been ' defe'rv^dly ' nientioned ' by' aii- 
« thbri • among the remote caufes of tne 
« fcurvy:* p- 6t! For my part, ' I ^ fhotiid 
prdfumethkt the^'diet of thefe uhhkppy peo- 
ple could have no ihai'e whatever in pr(>- 
duciiig ther difeafe; which delivered" fo 
many ambhg the men from their ' prefent 
and impending calamities. 

5. There are other fads which feerii" to 
ibew that too much is attributed by Dr. 
Trotter ' to frejh vege tabled. Linnaeus' in- 
ibnhs us, that the Laplanders arq uaac-^ 
qiiainted with the fcurvyi tK^y feed all 
die winter on the frefh fleih of the rein- 
deer. • This exemption of the Laplanders 

*^om 
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^ from tlte general 'dHlbinper of the ^1^ 
fays Pfingle, * is tjife more obfervabie; as 
' they feJdomtaftc vegetables; bread "ntfvferr 
(Cook's Voyages, from 17/2 to 1775- vol. 
ii, p- 376'.) 

Gonfidering frefl;^ meat, or the mufcutar 
part of animals, chemically, I fee no rea- 
fon whj it fhould not be efficacious in 
preventing or curing thfe fcurvy, Oxygene 
it contains, when r^w, in a ftite of loofe 
combination, thbugh probably not in fiich 
large propwtion as vegetable fdbftaflces, 
even* fuch' as are not acid. I h^d ndticed 
in travellers of great reipeftability paflages 
that confirm this idea. The nations inha- 
biting the cold and dreary regions on the 
ciftem . fhores of Afia, and thfe oppdfite 
coaftsr of America, feem to have learned 
from experience, that frelh, or at leaft un- 
faltedfilh'is a preventative of the fcurvy, 
or a remedy for it. Thus Dr. Pallas (Reife, 
iii. 47.) defcribes the Oftiack Tartars of the 
Oby, as preparing their winter ftores altbge- 
/ ther 
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ther without iklt ^ They, are extremely apt, 

* whea di^ble4 by age or infirmities, to be- 

* ^omc fiforbqtic. In winter they ravenoufly 
^ devour thevr fypzen fi^h raw^ a praftice 

* which the neighbouring -Ruffians imitate, 

* eftecming them a prefervative againft the 

* fcurvy/(4^-) JVlr.Meares (Voyage, Introd- 
p. 39.) fpeakiug gf ^n Apiefican tribe, faj^, 

* She made us f^nfible that the fame dif- 

* order (fpurvy) prevailed in her nation; 

* and that whenever the fymptpms ap- 

* peared, they removed tp the foutliward^ 

* where the climate was more genial, and 

* .where plenty of fifh was to be obtained, 

* which never failed tp prove the fn^ns 

* of* their recovery/ 

The reader will probably agree to confi- 
der the frozen as frefli fiih. If it were 
poffible to preferve meat on fhip board, 
in this fimple manner^ on? great fource of 
the fcurvy would probably be cut off. 
Cookery combines the oxygene anew; 
.would our failors eat raw animal food ? ^ 
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Dr. Lind, though he has full confidence 
in green vegetables, and affirms that the 
fcurvy never can * become a general^ fa- 

* tal^ and deftrudtive calamity,' where they 
abound, and the proper method of treatment 
is known and purfued (p. 541.) ; he con- 
cludes from a numter of comparative trials 
(p. 538), that certain patients in Haflar 
hofpital in general grew better, notwith- 
ftanding they abftained altogether from ve-' 
gctablcs. * This ftridl abftinence from the 
' fruits of the earth,' fays he^ * was conti- 
' nued long enough to convince me, that 

/ the difeafe would often, from various cir- 

* cumftances, take, a favourable turn, indfe- 

* pendent pf any diet, medicine, or regimen/ 
We have nothing, I prefume, to oppofe 
in point of conclufivenefs to fuch experi- 
ments made by a phyfipian fo intelligent 
and fo experienced in this particular dif^ 
cafe. 

The following cafe, for which we are 
indebted to Dr. Sandifort, . ProfefTor of 
Anatomy at Leyden, is among the moft 

extraordinary 
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-w^QFfJifiaiy m (the drecorfls ,af itoedicinc* 
Jt§ ivgj^t ifeo^^v^r (^iceeds its fingula- 
j^y, ^.. ^Gpoda^v^ queues it in fo^poct 
vof ^is 4pi&r}&c e^ mfpirattoiu It aip iefs 

ii^ loqtil ^yiiQptoiiEis arifing from iht fooo^ 

^^rm^Qa of .the heart are fet afide^ «heie 

TfyiU f emiiiii the priiicsfsd chanufteriftics of 

Jfcuryy, liyid fpot^ or biotches, a hloated 

i^GiuntewiM^, hgwnorrfwigCB, ejoreffive kffi^ 

jwie, ^Wy^^ng ^axicty, frequent £iintingss 

Jipc^ flight motion* acd a rery ofienfive 

hll^th> wiihml an impaireid appetite, and 

with a t^mcy to ialivation. Diftind: as the 

^iccouAt », I wiih for ftiU greater minute- 

T^Cs, ia A %7n perfuafiontbat every additional 

Cffcjifla^npc by affording a n^w analogy, 

W9itki tmd ftill further to fhe^ that the 

i^Qptpao^ of fi:urvy ariiib from a deficient 

fiipply of Qxygenc to the blood by way of 

the lungs. For nearly the firft year of the 

life of the infant in queftion, who was 

, bQrn November 17th, 1764, there was no 

^pearance of .diij^afc. The parents were 

heaUhyi the child was put out to nurie; 

8 he 
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* old ^*, yS^^n Xh^Q dt^dfi^l ^jjn^ptqps, 

* whiQ^ ffp ,muc^ hfMrraffed jlym di^ring ^ 

* thej^OjIy^. T^e livid colqijr ^qf |us 

* nf.^ |ind ^X^s fiflft drew Jth/e ^t^ea^jjapa 

,* p^ t|^; P^f^^' T}^^ ^S* y'S? ^ '*5^* 

* ila^jt J it :^9fi nojt ocgafioQed Jbjr ?uiy 

* ^hSfk^^ of drefs ; i^ d^d not at ^^ ;jp- 
, f peatf pf |uch copjfeqjiopce, ^ tp ujjd^e 
.« .theip ^ cajl w i pbyftcian, efpeciafly 

* as tijj? child feenied in pther refpefl* 
« heaitjjy, 5uj4 Piadp f|?f:h progre^ ^ Jo be. 

* abfc, l^ tlje cpd pf |^ fecond yiear, to 

« IJ9 now began to cpni^iq of great 

* laflfjfude upon the Ip^ft ex$!rtipJi. A 
« catarrh, accompanied Hjitfe g y«?le;it op- 

* preffive cpugh ca^jg on. T4?e child fib- 

* ftinately refufed the medicines prefcribed 

* by the phyfick^^ who ^^$ now caHcd 

* ijh ^nd.t^^ n9?ct 6^^ ^ nun^bjjf of ^ts, 

* Obfenrationes Anatomico- Pathologies. Lugd, 
SaUV. 1777. p. II, «feq. 

* which 
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^ which at firft wer6 of a red toloufi and 
^ then turned livid, \Vefe obfervfed upon 

* the fece. 1*he cough cdntiiiufed trouble- 

* ibme; motion became exceedingly dif- 

* agreeable i and after anjr fatigue, the 

* face, hands, and feet appeared remark* 
^ ably livid i the tongue and Eps were 
^ nearly black, but the natural colour fe-^ 

* turned, upon remaining quiet ibme time«. 

* Thefe alternations were vifiblc almo^ 

* every day: M^an^^le the child grew 

* rapidly s the appetite was very good, and 

* there was no complaint, but of laflitude, 

* preflure on the top of the head, anxiety, 

* eipecially in winter, and fuch chillinefs, 

* even internal, that in winter he could 

* not keep himfelf warm by the fire-fide ; 

* nor did the rays of the fun, on the hottefl: 

* days, produce their natural efFe<ft, much 
' lefs occafion any fweating. 

• Marth, 1767. Bleeding feemed to 

* leilen the anxiety and fenfe of preflure 

* for a time. The blood was thick and 

* black, and no craflamentum feparated. 

* Towards 
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* Towards the clofe o^ this year he had 

* the fmall-pox mildly, and without iny 

* aggravation of his anxiety; nor did the 

* mpafles and chicken-pox, which he 

* caught a few months afterwards, produce 

* any change either for the better or the 

* worfe* The fymptoms above mentioned 

* attacked him the moment he moved, 

* efpecially the anxiety, which was accom- 

* panied with fuch violent palpitation, that 

* the ftrokes of the heart could be feen, 

* and even heard. Riding, which was now 

* recommended, proved of no fervice, nor 

* could he bear it long at a time/ 

Gaubius, being confulted in 1769, ad- 
vifed cold bathing and rubbing the body, 
but to no purpofe; bleeding, and gentle 
motion were equally inefFedtual ; the anx- 
iety, when, extreme, was attended with a 
dry cough* * The breath had an un- 
^ common fiiiell, much refembling that 

* of an egg opened immediately after 

* boiling* 

F ^ This 
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' This diftrefling fituatidn continued till 

* 1774, by which time the anxiety and 

* violence of the palpitations were much 
' increafed, and £iinting9, pain, like pref-> 
^ fure» in the head, a fweUihg and puliation 
^ of the jugular veins, were obferved. 
^ Riding being utterly impoi&ble, frequent 
' airings in a carriage were fiibftituted in 

* its Head* In May bleeding diminifhed 

* the anxiety I and he could now walk 

* about for an hour, without any great £st^ 
^ tigue, and his parents beg^ to entertam 

* hopes of his recovery. But all the fymp- 

* toms recurred with greater violence in 

* autunm ; he coughed violently, and ipit 

* up, fbmetimes mucus ftreaked with blood, 
^ ibmetmies pure blood. For this he was 

* twice bled in November, within four 

* days, but the anxiety ftill continued, and 
^ fi>nE)etimes roic to fuch a pitch, as tc^ 

* threaten immediate death. The child 
^ was &n&hlp that he fhould not long iiir^ 
^ vive^ he often renurked diat his diforder 
f was quite unknown and incuiabie, and 

< that 
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"^ that no perfon could conceive what he 
^ felt about the heart. Another bleeding 

• in December afforded a tranfitory relief i^ 
^ but the fetting in of winter, a feafon al-* 

• ways intolerable to him, excited the ut- 

• moft alarm in the parents.* 

During the following year, the com#^ 
plaints continued equally diftfefSng* In 
1776, * all motion became impofSble; on 

• the flighteft exercife, he would faint, 

• difcharge a great quantity of ialiva £pom 
^ his mouth, and continue blind for a timei 
^ all attempts to relieve him were vaini 

• the anxiety was much increafed, cfpc^ 

• cially on lying down 1 what had formerfy 

• tmufcd him now became indifferent ; hit 
' face was bloated ^ his feet became cedema« 
« tons; yet hi$ life was protradedin miferyto 

• the 8th of March, 1777, when, upon being 

• feized with excefSve anxiety, he died/ 

Dr. Hahn, who attended him durii^ llift 
laft year, communicated to pr. Su the £^« 
lowing particulars : 

F t * Itzusedi»tely 
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* Immediately upon the very firft glancey t * 
'. recognized the complaint of which I had 

* heard fo much, and which report, as 
•ufual, feemed to have exaggerated: the 
*• child was afthmaticalj on the flighteft 

* motion he breathed with fuch difficulty 

* that his face and hands became as livid 

* as in a ftrangled perfon ; fometimes they 

* looked as if painted blue* 

^ The caufe of fo fevere and JTo long- 

* continued an afthma was obfcure; nor 
y did it appear certain when the difeafe 
\ began. The parents, and the phyfician 

* whb had hitherto attended higi^ agreed 

* in afluring me, thlt he was born healthy, 

* and that no figns of complaint in the 

* cheft had occurred during the firft year ; 

* nor was it till the fecond year that the 
f* blue colour and fymptoms of afthma had 

* been obfervpd i even then the complaint 

* was not conftant, but became worfe and 
f worfe, as* the patient advanced in years 
« and fize. 

^ Tht 
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* The child fcemed to me handfome, 
.* well-made, and tall for his years. He had 

* a -conftant difficulty of breathing, which 

* increafed in cold weather, and upon mo- 

* tion ; the face was bloated ^ the eye^ 

* were protuberant, fixed, and betrayed un- 
'* eafinefs. While the afthmatic fit cbn- 

* tinued, his face appeared as it ufiially 

* does in a peribn who has been long walk- 

* ing apace againft the wind in winter; 

* the cheeks, point of the hofe, the ears, 

* as well as hands, fingers, and nails be- 

* came livid ; the lips, tongue, and infidc 
^ of the mouth were of a deep purple ^ 
^ the. pulfation of the carotids was vifible 

* at a diftance ; the pulfe at the wrift very 
f fludkuating. 



* The child was fenfible; his temper 

* variable J but he was commonly morofe 

* and peevifti ; during his fhort interviils of 
^ chearfiilnefs, you could difcover in his 

* eyes and on his forehead, cvcn^whiltf he 

* fmiled, a latent fenfe of fuiFering; dif- 
^ fcrent complaints were perpetually re- 

F 3 ' curring, 
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< eurrmg, «s head-ach along the ^gittal 

* future, tar-ach* fmx in the breaft and 

* left hypochondriac region, of iicknefs, 
' pain in the belly* extending as low as the 

* Of pubiSj chillinef$, &c, 

* At di0^%nt times his fufierings varied 

* confiderably. The £>llowing circum* 
^ ifamcet I conftantly obforved { 

* I, Great dyfpnaa upon motion f 
^ viiible puliations in the neck. 

* t, A face too full for the habit of the 

* reft of the body; during his laborioua 

* refpiration a livid colour ^f the coun« 

* tenance, a protuberance, and occaAon4 

* fuflfufion of the eyes, 

* 3, Urine always high«colourpdt with« 

* out fediment* 

* 4, Gfca coiUvenefs, 

* 5* CoofUot chillineis^ even though 

«thQ 
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^ the (kin felt wtrm j tiiit ftnli^on sever 
^ left him, except after he had become 
^ quite 'Warm in bed. In winter, though 
5 fitting clofe by the fire, he complained of 

* fhivering, and in fummer he longed for 
^ a large kitchen 6ie, and defired to bafk 

* in the fun during the hottefl: part of the 

* day, 

< 6» He was fbmetimes much relievtd 
^ by opening medicines, and by hirmor'- 

* rhages from his nofe, which happened 

* from time to tiyne. 

• The tongue was very fouli the breat^ 
^ extremely offenfive (foetU^mm)! 

After quoting fome cafes, not, I think, 
altogether in point. Dr. S. gives the follow* 
ing account of the diiIe£tion. The thorax 
akme was opened. 

^ The pericardium did not, as ufiill, 

' appear iiirrounded by the lungs, and al« 

\ moft inclofed in them^^ but a mafs was 

F 4 * feen 
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* fcc0 to fill nearly Ac whole cavity, and 
^ to .cdrriprcfs.the, lungs extremely: this 

* mafs w;ts^ the pericardium, containing the 

* heart ina ftate of great diftention,; and 

* very full of blood. It reached from the" 

* diaphragm (which on the right fide? vo£o 

* to the fifth, on the left only to the fixth 

* rib) to the fpace between the firft and 

* fccond rib, and fo entirely filled the late-» 
*, ral parts* of the thorax, ' that only thfe an-» 

* tcrisr portion of the luijgs pji thQ right* 
^ fide (viz., . the. margin of, the fuperior 
^ and middle lobe), and but a . very fmall. 

* pqrtion on the Ifeft (viz. towards the 
V upper an4 f lafer-aL part) could b? fecn. 

* Above the. ^pericardium, the fuperior 

* cava, with the origin of the fubcla^ 

* vi^n yejns, speared turgid with blltcli 
/ blood, ^ :' 

^ Upon opening the pericardium, fomc; 
^ water ran out -, but not more, indeed not 
*/ib; much,, as jsTometimes found in fub- 
*. jpdts where no. dropfical fymptoms have"* 
< preceded dfgthv 
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' The heart, when freed from Its. fack, 
appeared exccffively turgid, not however 
equably fo : both the ventricles were not 
diftended to, the fame degree; the right 
ventricle^ as well as its auricle and finus, 
were- much more enlarged, and full of 
blood, than the left ; all the veins, which 
ramify fromthe coronaiy .veins along the 
furface of the heart, were fo dilated even 
to their extreme branches, that the tnoA 
fucccfsful injeftion could not hav^ ren- 
dered them more diftin<3:, 

* The veins arifing from the fubqlavian, 
^ more cipecially the jugular, were enor- 

* moufly diftended with thin black blood ; 
^ the fuperior vena cava, where it is 
i lodged within tlje pericardium, did not 

* much exceed its natural lize ; the inferior 
^ cava was enlarged ; the pulmonary veins 
^ were turgid, but not exceedingly fo; 
^ the aorta was enlarged at its origin ; the 
f pulmonary artery was remarkably con- 
^ tradled, from its origin almoft to its bi-» 
^ furcation ; of the arterious du<3:, or rather 

* ligament. 
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^ ligament, as it would have been at this 

* age, there was no veftige* 

^ The lungs externally had no morbid 

* appearance; but they were finally com- 

* prefled, and not eafily dilatable ; whence 

* it appeared that they could not properly 
^ have performed their fundticms* 

^ The external appearance of the heart 

* flicwed where the fourcc of the mifchief 

* lay. After tying up all the veflcls, it 

^ was fubmitted to further examination. 

« 

* The right finus and auricle were firft 
^ opened i a Urge quantity of thin black 

* blood flowed out. In die foranaen ovale 

* there was an aperture, which would ad- 
^ mit a large probe^ 

• On introducing the finger into the right 

* ventricle, and turning the point towards 

* the orifice of the pulmonary artery, where 

* it ufually arifes from this ventricle, no 
^ fuch orifice could be felt^ but it eafily 

51 ' ilidoi 
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* Aided into another, and that a very large 

* one. But how great was my aftonifh- 

* ment, and that of all the bye-ftanders, 

• when it was difcovercd, that the finger 
^ had paffed into the aorta, which, accord-* 

• ing to the ordinary law of nature, has 

• no communication whatever with the 
^ right ventricle, 

* This ventricle was divided in the 

* place oppofite to the valve, behind which 

* the arterious orifice lies, quite down to 
' the apex. Upon lifting this valve a lit-^ 

* tie, the large mouth of the aorta ap- 

* peared, as alfo a fmooth margin j beyond 

• which the finger found a way into the 
^ left ventricle of the heart. Upon cutting 

• the aorta ttranfverfely, at a proper dif-» 
*/ taqce from the femilunar valves, the 
^ fame margin was feen to divide its orifice 

• into two parts, the larger communicating 

• with the right, the fjnall^r with the left 
^ ventricle, 

^ Th» aorta therefore aroib from both 

5 ventricles^ 
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* ventricles, and muft have received all the 

* hlood from both,: 

♦ The. pulmonary artery having been 
/ cut acrofs above the valves, they ap- 

* peared very fmall, almoft grown to the 

* artery, and covered with. a granular fub- 

* fiance, refembling a flelhy excrefcence, 

* ib that only area enough was left to 

* fufFcr a fmaU" probe to pafs into the ven- 
^ tricle, and ' even this paffed with greater 
^ difficulty froni the ventricle into the 
? artery. Upon opening the orifice longi- 

* tudinally, we found only two fhapelefi 

* valves^ partly covered with the fame gra- 
f nujar cxcrefc^nce, 

* In the mouth of the aorta the?? were 

* three valves; in the left ventricle there 

* was nothing remarkable, except the aper- 

* ture in the feptum, and the thinnefs of 

* its fttbftan(:e, which did not exceed,, and 
^ indeed fcarce ecjualled, that of the right 
^ ventricle/ 
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From the feveral particukrs of this won- 
derful hiftory and diflcftion, the reader 
will be able to draw Ibme important con- 
clufions, befides that already pointed out* 
I. The <:oniparative capacity and ftrength 
of the ventricles in this cafe confirms Dn 
Goodwin's difcovery of the inirritability of 
the left ventricle by venous blood • Here 
the right ventricle feems to have performed 
almoft all the labour of circulation : hence 
its enlargement, its equal or fuperior thick- 
nefs, the left not having, in confequence 
of acflion, outftripped it in this refped^ 
as it docs in healthy perfons ; hence, pro- 
bably, alio, the larger opening of the aorta 
into the right ventricle. 2. This cafe re- 
moves all doubt as to the neceffity of oxy- 
gene to the due a<5tion of the mufcles ; a 
iadt which the penetrating genius of 
Mayow perceived, though he mifconceived 
the mechanifm of mufcular adion, which 
we do not yet underftand- 3. The Dutch 
phyficians fcem to have been fomewhat at 
a lofs to account for the health enjoyed by 
the infent during the firft year. But the 

s fun 
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full expanfion of the lungs is not nece^ary 
to life or health in early infancy, during 
which, for a fhorter or longer period in 
different fubjetSts, part of the blood pafles 
through the foramen ovale and arterious 
dudt, and is therefore not folly oxygenated ♦. 
Dr. Sandifort is doubtlefs right in con-^ 
eluding, that the ftrudture was connate i 
no rupture of the heart could have pro- 
duced it. His information that the child 
fcarce cried, never coughed, and was ex« 
tremely quiet during the firft year,* deferves 
notice. 4. From what has been £ud above, 
the peculiar laffitude felt on very high 
mountains, and defcribed by M. SauiTure 'f 

from 

^ Hence^ probably, the fuUivid infzntile complexion, 
%faich difappears at various ages, juft as the remains of 
the foetal circulation ceafe, and is perfedly ditklnSt from 
the occ^onal jaundice of in£uits« 

t < Les fences mufeiilaires 8*epuifent tvec une extreme 
f promptitude.— Ce qui diflinguc & ctraftertfe Ic genre 

< de fatigue que Ton eprouve a ces grandes hauteurs, 

< c'eft un epuifement total, une impuiflance abfolue 
* de continuer la marche-— — On ne feroit pas i It lettre 
^ quatre pas de plusi fiit-Ci pour evitvr k danger le 

< plttt 
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£-om his own feniatlons^ may perhaps b# 
iatlsfkftarily explained. In this iituadoa 

J&tiguc 

* plus etntaent. S i Von perfifte a&ire des efforts^oa 

* eft faift par des palpitations & par des battemens fi 
^ rapidcs & fi forts, dans toutes les arteres, que I*on 
^ tomberoic en defaillancei fion Paugmemoit encoftt 

* en continuant de monter. 

^ La feule ceflation de mouvementy dans trds mi qua* 

< tre minutes, femble reftaurer fi pariaitement les forces^ 

* qu'en fe remettant en marche, on eft perfuade qu'on 
^ montera tout d'une haleine jufques i, la cime de la 

< montagne. Or dans la plaine une fatigue auffi grands 

* ne fe diffipe point avec une telle £icilit6. Mr« 

* Pi^t fe trouve toujours faifi d'une efpece d'angoiffe. 

* (anxiety), d'un leger mal de coeur, & d'un degout 
^ abfolu, defqu'il eft arrive a la hauteur d'enriron 1400 
« toifes au deffiis dela mer.* (SaufTurc Voyages, 410. L 
482, &c.) 

The profound ficep (ajoupiffimenf^ fommil fr^fue 
lithargique) feems exadly the afphyxia arifing from an 
ipiproper air. The laffitude is only the firft degree of 
this afphyxia. The anxiety, jpalpiutions, &c. are aU 
kindred fymptoms, and what almoft demonfbates that 
they are here imputed to the right caufe is a fubfequent 
obfervation of Mr. SaufTure^ who tells us, diat on the 
Col de Geant, at 1763 toifes above the level of the feif 
f Le charboQ ne br^t que d'une manierf languiflantoj^ 
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fatigue very fuddenly comes on, and a§ 
fuddenly goes oiFon reft. Now in afcend-* 
ing thefe rugged heights, the mufcular ex- 
ertion muft expend a great deal of oxy- 
gene, which the rarified atmofphere will 
fupply but fcantily. Hence the neceffity 
of fufpending the fevere exercife to coUeft 
a ftock of this principle, and hence we fee 
why it is fo foon exhaufted. The other ac- 

« & a force d^etre anlme par Ic foufflct/ [Journ^ di 
Pbyf. Sept. 1788, p. 209.) 

Among the defiderata in medicine, few are, I think, 
more felt than greater choice in the means of procuring 
fleep. Opium, and other diffufible ftimuli, iii fome cafes, 
increafe the reftleflhefs 5 and in moft cafes it would be 
tetter to induce fleep by the abftradion of ftimuli, than 
by exhaufting the excitability. Upon this principle we 
could not have a better foporiiic than an atmofphere 
with a diminifhed proportion 6f oxygene air : ordi- 
nary air might be admitted, wheil the patient was once 
laid afleep. Mr. Sauflure repeatedly mentions the very 
found fleep he enjoyed during the nights he fpent in 
the high fituation above mentioned. The cold of 
which people travdrfing great heights complain, 1 
•partly afcribe to the want of oxygene to fupport animal 
heat. From the narratives I colleft that the fenfiblt 
cdd is greater than the thcrrnqmctrical, 

cident 
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cidents of refpiration, which have been af- 
cribe4 to a lofs of equilibrium between the 
external and internal air, probably depend 
upon the fame caufe. Mr; Plantade, at 
the age of feventy, fuddenly and placidly 
expired, befide his quadrant, upon the 
heights of the Pyrenees. Had he beea 
opened, the left cavities of the heart; 
would, I fuppofe, have been found turgid 
with blood, and, had he been carefully 
obferved, his countenance would have 
fhewn figns of ftrangulation. He died, 
m fhort, I conceive, nearly as he would 
have done in the exhaufted receiver of an 
air-pump, with this difference, that the 
preceding fatigue had confumed the irrita- 
bility of his mufcles. Young animals bear 
, the abftraSion of ftimuli better than old 
ones ; and there is, probably, a certain mix- 
ture of oxygene and azotic airs that would 
be fatal to old,' but not to young perfotis^ 
The experiments of Mr. Sauffure, Pini^ 
and Reboul, concur in (hewing, that, inde^. 
pcndcntly of its rarefa<9ion, the atmofphere 
of very elevated mountains contains a far 
G fmaller 
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Ibfuller proportion of oxygene than that of 
the lower regions, efpecially than that of 
the high vallies of the Alps. 

. 7. Therefore the inhabitants of thefe great 
elevations, if there ' were any, ought, ac- 
cordmg to the theory kid down above, to 
1^ peculiarly fubjed; tp th^ fcurvy. But 
as no perfbns pafe their liv^s in fuch fitu- 
j^t^ns,^ we, cannot expeft from this quarter 
any decifive fa,(3:s one way qr the other. 
Neverthelefs,,the only inftance I know of 
^ number of perfons , continuing long in 
thofe inhofpitable regions,, does adlually 
fupply a probability in favour of this 
dodrine. Mr. Condamine, during the ope- 
rations of the French academicians, upon 
the fummit of Pichincha, was attacked 
with fcorbutic iymptoms ^, . . 

(*) Und'entre nous (MnD'^^c^t fays ^r. Con- 
damine is meant) commenja a relTenter des affe£Hons 
fcorbtrtiques, lea Indiens et Ics autres domtcftJques qtie 
cureat d^s tc^phtea uinlentes^ Urccn4is$ot du faQg>. 
(Beuguer,^ Mf^n* de FAcad. IU4^ Sci^e^ ^744*) 

' - -- '-- '. the 
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. The advantage to be derived from a bet- 
ter knowledge of the fcurvy is, as in other 
cafes, fo increafe our power of preventing 
and curing it. And here a thoufan4 pi^o- 
jedts prefent themfelves. 

I. The neceflity of keeping {hips fup- 
plied with frefh air becomes ftrikingly ob- 
vious. And it WQuld be worthy of ano^- 
ther Lind to prove the truth of the theory, 
by fupplying his patients with air contain- 
ing a more than ordinary proportion of oxy^ 
gene, which, however, to be done fafely, 
muft be cautioufly attempted. 

I was defirous to know whether the tem- 
peratjure of fcorbutic patients differed from 
the common ftandard, but I find jno obfer- 
yation of this fort upoo record. 

2^ We muft buiW our hopes of prev^en- 
tion> a^nd more efpecially of cure, upon the 
adds. The efficacy of the native acids of 
ifegetable^ is fp ftrongly attefted by different 
writW^ down to the mpft recent, as Mr. 
' G 2 Drinkwater 
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Drinkwater (Siege of Gibraltar) and Dr. 
Trotter, that if an adequate fupply could 
be provided and prefervdd, no other means 
would be requifite for the prefenration of 
foldiers and failors, whether only liable to 
the fcurvy, or really attacked by it. 

A full trial of the mineral acids, is they 
arc called, efpecially the nitric and vi- 
triolic, ought, I think, to be made. The vi- 
triolic clijdr, the worft pdffible form has 
never, even in the opinion of Pringle (1. c^ 
383.) been properly adminiftered. Water, - 
to which a fmall quantity of the acid fhould 
be added, would obvioufly be the beft form. 
Had tbefe obfervations been printed before 
thofe of Dr. Trotter, I fhould confidently 
have faid, that the vitriolic acid is decom- 
pounded in the flomach and bowels, and 
that the ufe of the nitric acid, as appears 
alfo from experience to be the cafe \Vith 
the oirygenated marine acid, would require 
great caution, lefl in confequ6n£e of Its 
cafy decompofition it fhould inflame the 
ftomach* I read with no ihiall furjH-ize in 

his 
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hi$ work (p. 147), that the nitric and ful- 
phuric acids, * in whatever matter they are 

* exhibited, pafs through the body pure 

* and unaltered, as when taken, into the 
ftomach/ He repeats the fame aflfertion 

(p. 184.) with reipeft to the fulphuric 
acid. It is however certain, that almoii: 
all animal and vegetable fubftances decom<- 
pound thefe acids; and, in truth. Dr. Trotter 
has completely mifundcrftood the table in 
the Met bode de Nomenclature Cbimique^ upon 
which alone he bounds his opinion. In 
this table he fays, ^ are to be found thoic 

* bodies, of which oxygene is a compound,^ 
(he means a conftituent part) ^ arranged ac-^ 
^ cording to the degrees of de<5tive attract* 

* tion. At the top of the column is water, 

* next follows nitric acid, carbonic acid, 

* fulphuric acid, &c. and not till after the 

* tartarous acid come the oxalic, gallic, 

* citric, and malic acids ; hence thefe acids,. 
^ by being more eafily decompofed, or theif 
f radicals and the oxygene being confined 
^ in weaker degrees of attradion, they are 
f ^j9«d upon by the 'powers of ailimilatioqi 

G 3 .^ an4 
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* and digeftlon of the human body; hy 
^ which means they become fubjefted ' to 

* the animal procefs, and forai new com- 
^ binations with our fluids/ The latter 
part of this paflage feems to confift of mere 
words; atleaft, the ideas are vague; and it 
is certain, that the French philofophers have 
exhibited only a view of their n^w names 
in the colunvn in^ueftion, and not the com- 
parative attractions of diflferent bafes for oxy- 
gene> otherwife the acids mufl have^ flood 
in a very different order. My opinion of 
the decompofition of vitriolic acid in the 
alimentary canal is founded upon the anfwer 
to queftions afkcd with a view to afcertain 
this very fad. Perfons taking Vitriolic 
acid I have found to be very fenfible of 
the fmell of fulphur upon different oc- 
cafions. 

Either therefore vitriolic acid ought to 
be efficacious, or fome clear and fatisfadory 
reafon ought to be afligned for its vfant of 
power. The fame obfervation I think ap- 
plicable alfp to vinegar. Some obfervationS 
2 ,. in 
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in Litad fcerh to favour thi? cxpeaaticn> ai 
where he fays, that *the relief obtained 

• by bathing the legs frequently in a day, 

• with wartii vinegar, is both quick and far-- 

• prt/mg' Did he make a comparative ex- 
periment with warm water ? 

If herpetic eruptions, * as there is fbme 
reafon to fuppofe, depend upon an abftrac- 
tion of oxygene, lefs than that which occa- 
fions the fcurvy, or rather perhaps upon 
a local deficiency of this principle, one may 
prefume, that vitriolic acid, the befl re- 
medy we poiiefs for the former, will not 
be inefficacious in the latter complaint. And 
although I am not led, by the improper ap- 
plication of a common name to confound 
two difcafcs clearly difHnguifhed by their 
fymptoms, )ret it may, perhaps, without ab- 
furdity, be propofed as a query, whether* 

• The only circumfttnce I cannot reconcile to 
this (uppo(ition is the eS^c^cf of candsirides ia thefe 
rruptions. The efficacy of certain met^lic oxids, ap- 
plied externally, favours it extremely, 

Q 4 they 
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they do not af>proach eaph other by a num-* 
ber of intermediate i gradations. To illuf-' 
trate my meanings as well as to counter 
nance piy queftion^ I ihall produce an ex- 
j«npk of a difeafe, which n»ay, I think, be 
termed the fcorbutic kprofy^ or herpes i 
between which difeafes again there feems 
to mc no certain boundary, Dr. Pallas ob- 
fervecl. this f?orbutic leprofy in more than 
pne place in the Ruffian dominions. It 
jnakes a much flower progrefs than the fcur- 
vy. Thofe whom it alFedts are not fenfible^ 
during the firft and fecond year, of any con- 
iidprable pain or weaknefs. The counte- 
nance apppars livid, as if they were ftran- 
gjed I livid fpots, littlp elevated, and giving 
po pain, are feen in different parts of the 
body; an herpetic eruption breaks out 
on the chin; the fpots gradually enlarge, 
and violent p^in? jtre felt in the limbs j 
the herpetic eruption at laft overfpreads 
*lmoft the whole of the body, and to the 
bare, dark red fpots fucceeds a fcurf, con-* 
jBiling of lon^ fcales, among which ulcers 

frequently 
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frequently break out. Sometimes the fcurf 
feJls off, and the ikin takes on a. natural 
appearance. . If a perfon happens to wound 
or bruife any afFefted part, foul, fpreading 
ulcers appear, and often eat down to the 
bone. The fingers are particularly liable 
to fuch ulcers, and they commonly fall off 
joint by joint. This loathfome diftemper, 
except in its very laft ftage, does not pro- 
duce much emaciation or debility. The 
animal fun<9:ions go on well. (Pallas, Reife, 
30?, 303.) The Tartars hold this, which 
they call, from the complexion of the pa- 
tients, the l/aci difeafe, to be infed:ious 5 
yet the phyfician, who defcribes it, faw a 
family, where the elder brother was firft 
feized, the younger three years afterwards, 
the mother a year after him, while the 
wives of the two brothers, who had con- 
ftantly lived with their hufbands, continued 
perfedly free. This obfervation will per- 
haps appear decifive againft the opinion of 
^hefe poor people, elpecially when we refled: 
how rapidly the logic of terror, among the 
igpor^nit in particular, haftcns to conclude, 

that 
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that fuch and fuch difordcrs are catching. 
Dr. Pallas mentions a particular, in which 
this diforder of the Coflacks differs fron^ 
the leprofy ; the affinity however is ftrik- 

Thefe Tartars arc utter ftrangers to agri^ 
culture. They inhabit a country, where 
the foil^is impregnated with fait, and 
abounding in fait lakes. Their diet is fifli, 
often falted when it is more than half pu^ 
trid. About the fort Jaijkoi Gorodoc alone,^ 
watery fruits, as melons, and the moji />x- 
di/penfable kinds of garden herbs ^ are cultivat- 
ed, but not by the Coflacks, who muft 
buy, if they will have them, and who, 
therefore, I fuppofe, fupply themfelvea 
but fcantily. 

3. SooiNS, an acidulous preparation of 
oatmeal, by which, as Pringle informs us 
(1. c. p. 382.), one of captain Cook's moft 
intelligent friends cured his fcorbutic fick 
on board, deferves more attention than it 
has obtained. It is prepared by pouring 

. . hot 
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hot water upon oatmeal, and fufFering it to 
ftand till it has become fourifli. The dc^ 
qanted water is to be boiled down to the 
confiftcnce of a jelly. The efiicacy of this 
fermented acid affords a prefumption in fa- 
vour of vinegar ; and it may, I fuppofc, be 
generally procured on (hip-board. 

4. Nitre feems tg defcrve attention in 
the cure of fcurvy. It is doubtlefs de- 
compounded in the primce via^ and capable 
of fupplying much otygtnt. Thefe fatal 
confequences, which have fometimcs fol- 
lowed exceflive dofes of nitre, have been, I 
imagine, owing to an inflammation of the 
ftomach, occafioned by the oxygene; and it 
is, probably, upon the dired: or indiredl adtion 
of oxygene, that the danger of expofing 
wounds atid certain parts of the body de* 
pends. 

5. Sweet wort, or the eottroB of malty I 
Conceive, from its chemical compolition, 
to have fome, though inferior, antifcorbutic 
virtues. And the great autihority of captain 

Cook, 
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Cook, who calls it one of the beji anttfcorbu-- 
tics yet found out^ of Mr. Patten his fur* 
gcon, and others, ftrcngthens the opinion 
which cfhemiftry fuggefts. It is true, as 
Dr. Trotter obferves, that Macbride's theory 
is indefenlible ; it is true alfo, that had 
there been nothing erroneous in his theory, 
wort, the unfermented and unfermenting 
extraiSk of malt, could have had no efficacy 
in fcurvy 5 neither has it been of late 
pretended that wort will of itfelf completely 
cure the fcurvy ; but from the confiderable 
proportion of oxygene contained in fugar, 
it is probable that it will retard the approach, 
and check the ravages of the difeafe. Dr, 
Trotter, I <:onceive, has much too lightly 
pronounced, that * the fimple wort pafle* 
* eafily through the body, and that it un-^ 
^ dergoes no decompofition in the ftomach.* 
And,admitting this, does he fuppofe thatnone 
is abforbed ? that it tranfmitted no oxygene 
to the fyftem of thofe hundred and thirty 
fcorbutic patients, who took it for fourteen 
days, without a fingle inftance * of ficknefs, 
' gripes, or purging,* occurring (Lind, 

P^ 539i) 
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P* 539») ^^^ ^^^> though they were not 
cured by the wort, appear, as one may fairly 
conclude from Lind's expreffions, to have 
grown better while they were taking it ? 
It would, I think> be rafh and unjuftifiable 
in the higheft degree ta lay afide a prepara- 
tbn, at once cheap, eafy, and palatable, and 
which appears to pofTefs, in whatever light 
it is confidered, powers of prevention by no 
means defpicable. I am inclined to think 
much the fame of four krout, notwithftand- 
ing Dr. Trotter's objeftions. — The relation 
between a diet of falted provifions and the 
fcurvy, it is not eaiy to determine with pre- 
cifion. Such a diet is certainly not neccf* 
fary to the production of fcurvy ; the fads 
already enumerated afford abundant evi-\ 
dence of the falfehood of this hypothefis, 
and it has, of late, been generally aban- 
doned. Neverthelefs, falted nieat may be 
capable of giving rife to the difeafe, either 
by itfelf deftroying loofe combination in 
which oxygene feems to be held by hydro- 
gene and azote in the recent fibrous and 
cellular fubftance of organic beings, or by 

fuffering 
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fuffering a combination to be deftroyed, jn 
which perhaps oxygenc is not a great deal 
more firmly held than by the azote of the 
atmofphere*. 

The diet, therefore, of befieged garri- 
fons will, perhaps, Recount for the produc- 
tion of the fcurvy, though the foldiers 
may not breathe the pureft air in their 
barracks, ^rifoners,' clp^cially thofe taken 
in war, are frequently attacked by this 
difeafe; and if we recoUeft how confi- 
derable their numbers have fometimes 
been,, and how clofe their confinement, 
we fhall be at no lofs to underftand why 
they £hould be vifited by this dreadfid cala- 
lamity. 

One. obfervation on the means of preven- 
tion and cure I will add before I quit the 
fubjedl of fcurvy. Of all the fuhftances that 
can at once be cheaply procured and long 
preferved, the concrete acid of tartar feems 
by far the moft promifing ; it is very grate- 
ful, ^fid comes near to the citric acid. 

THIS 
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THIS theory of fcurvy feems, with fome 
modifications, capable of being applied to 
the accumulation, or, more properly fpeak- 
ing, the fecretion of fat in cxcefs. The 
oily parts of animals, I believe, principally 
differ from the reft of the heterogeneous 
mafs, commonly called flefh, in a fingle cir- 
cumftaoce ; they appear to contain a final- 
ler proportion of oxygene. The aftual con- 
vertibility of the fofter folids into a fub- 
ftance like fpermaceti, is a clear proof of 
the affinity between mufcle, cellular fub- 
ftance, and ht, as to their compofition ; add 
or take away a little of one or more of their 
oonftrtuent parts, and the alteration is ef- 
feinted. The converfion, as one may, I 
think, infer from the obfervations made in 
the burying ground of the Holy Innocents 
at Paris *, depends on fome very flight 

caufe. 

The 

♦ In the large common grofues^ where fcveral hundred * 
bodies lay together, all the (ok parts were wonder-^ 

fully 
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The diftillation of organic matter, vio- 
lent as that operation is, favours the fuppo- 

fiti6n. 

fully changed ; in fomc fubje<fts, where the procefs of 
converfion was notfini{hed,afew of the mufcular fibres 
were vifiblej in the reft, all the mufcles, even the 
heart, the membranes, tendons, and vifcera had diiap- 
peared ; the brain was alfo changed. The fubftanqe, into 
which all was alike changed, was foft, dudile, greyifh 
white, much refembling new cheefe. It frothed ex- 
tremely with water, and proved to be an ammoniacal 
(bap, from which acids fepsTtated a concrete oil, which, 
when dried flowly, was like fpermaceti, having a lamel- 
Jated, cryftalline texture ; it was much more foluble in 
alcohol than fpermaceti is, and it readily diflblved 
In cold ammoniac. As it bore fome refemblance to 
Wax, Mr. Fourcroy propofes to call it matiereadtpchdr^ 
^15/J.—- The (bap or grafs is faid, however, not to confti-. 
tute above ^ or ^ of the body. The reft evaporates 

.in the form of water, carbonic acid air, and perhaps 
fome unknown elaiftic fluids. ( Annal. de Chimie, v. 154. 
viii. 17.) 

Mr. Thouret appears to entertain fome doubt as to 
the converfion. He fays, they appear to be converted, 
but imagines the converfion may not be real. He feems 
to be perplexed by fome indiftinft hypothefis larking 
in his mind, and perhaps is not aware that converfion 

^ can only mean a change from the lofs or acccffion of 
fome conftituent part. Except the bones, the colour- 
ing matter of the bile, of the bronchial glands, the pig- 

mentum 
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fitlon. The water and carbonic acid, hav- 
ing appropriated the oxygene to themfelves,; 
the oils, ammoniac, and carbone appear to 
be formed from the rcfiduary azotp and 
carbone. From Mr. Fourcroy's experi- 
ments, as well as from the procefs of diftil- 
lation, it looks as if the produ(£tion of anir 
mal oil and ammoniac were operations 
nearly allied. One would not afluredly 
reafon with much confidence from diftil- 
ktion to fecretion, efpecially as the diftilled 

mentum nigruQi, * and, perhaps, the proper fubftance of ^ 
^ the mufcles, this transformation has entirely fubdued 
' all the other parts ; the (kin, adipofe fubftance, nlem«'. 
^ branes, mufcles, vifcera, cartilages, glands, tendons, 
^ aponeurofes, and even the fluids/ Again — * thought ' 

* the transformatioii feetns to haVe taken place in thd 

* mufcles, it has probably eftabliflied- itfelf in them by ^ 

* means of the lymphatic and unduous juices.' (J. de 
fhyfique, Avril lygiy p. 256—7.) Mr. Hall^, ia 
treating the fibrous parts of animals with nitric acid 
(ibid. Nlai, p^ 33&-^0 obtained aiLOily tdncrete, fimilar 
•to fpermace^i,and unalterable by nitrjc acid. If^ asMr«Trf" 
(cems to argue, this were really the bale of the animal 
fibre, it might eaftly happen, that during a certam fiate' 
of the fyftem it ibould be changed into fat inftead #f 
nuicular fibre. 
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differ in appearance from (h^ ie^reted Qilsg 
ind doubtlefs ^Ifb, foox^w^^ in the propor-r 
tion of their 9onftit\ient p^ft?^ But is if 
unlikely th^» if tli^e bbpd itfelf f^iould f ver ' 
contain but little oajygen^, ^ i^bftanc^ con^ 
taining a finall^r proporthDu of oi^gene than 
other animal fvtt)i^ces^ O^ovild he ^n^ed ?, 
and if muf9Je, qi^mhran^^tej^dQnbe ^hanged 
into fat after ^th, why n\%y no^ the power^^ 
of life, inft^ad q|*TOufcHl^r ^topi^ opc^U- 
ally con^bin? ifttp ^t thgii? ^^eqipntsu w^w^l^ 
under other circumftances, would have gone 
towards the formation of fibres or lamma^ f 
In diffeftion we avoid fat fubjefts, whea we 
defire to fliew the mufcles diftindtly. Is it 
tjiat tlier? is lefs, pi^iltl^ %^ tb?l-c i^ vmp 
fat? or are the fibres^ the ma&of mufcle 
remaining the fame, only rendered more 
indiftinift ? Every pew hypothefis^, if it h^ 
but thought worth ihp trouble of refuting,^ 
adds to our flock of weU-2(&ertak|sd fadta^ 
Till it be certamly decided, whether, as I 
iiifpe^, the fat ?tncreafes at the expence of 
njie mijfcle, l^'t i|5 try if we qannpt difcpY^j^ 
in the living fyftem itfelf, fome cAviouiap** 

pearances. 
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purancesy indicating a tendency to form fat, 
whenever ther« i* a deficiency of .oxygene 
to z certsim degree. 

1* Aaicmg the Afeican«r of whofe h£- 
brings o& board did flaVe Sap Dr. Trottier 
h&s ^v«ii^ Ho particular and affeStmg ati hif*^* 
tioij, corpotence feems to have ht&»/ tis ir 
wcre^ thtf ife^ ftage offcurVy. * When a 

* tt^v> l«iiJbi»cofllihg ^apkfly faf/ fays fee, 
*■- ie was 'rio- ^ifficnK iAtd^t to deterihirid 

* ho^ feen "h«' v^WttM be teed with tfbe 

* fcurvy ;' fo that corpulence feems here to 
l«aw bifsen- <fefr' harbittger of th^ fcirfVy. 
Wri»i^ kw^ff lieai jiaftictil*r m flo«i<!in^ 
iiuXr iiiW di^le ioldom or sever produced 
eiiMciaiion(, t)r. Ti^daefy upon^ whd^ Im^ 
fotat&WM Wd may place Ml reliaiice, t4iU , 
us, that ha<^i»g pnfpokiy OAqaired am«mg 
his medical acquaintance in the navy, he 
Hi not find- oAe who confi^i^d t<hd v^aflSng 
of the ^efli' (Jtf abforpti©*' dl fet a? a fyj^p^i 
tont * cotjgrtiial «t> fcu^/ fife ihime<fiu 
MlAf Mjoi^fb^(^&^«^adofiie^of hig'di!»ii^ 
i&m riekflj^ ifldioat^a>cdi!»^ion^ bt^f^ti 

^ Hz the 



Digitized 



by Google 



100 OBSERVATIONS 

the fcurvy and obcfity (p. 98, 99.)- * In. 
' a cprpulent ftate of the body/ he fays, 

* the moft hideous features of the difeafe 

* are exprefled ; fuch are the bloated looks 

* and countenance, &c/ In a n>efs of 
midihipmen, who lived altogether on the 
{hip's fare, the only one he ever faw aflfeded 
with the fcurvy was ' a young man remark- 

* ably corpulent/ From the whole of his 
obfervations it appears clearly that obefity. 
pre-difpofed his patients to fcurvy^ or rather 
was to them what cachexy is to dropfy. 

2. The emaciation produced by. acids,, 
which is exceflive, where they arc taken to 
excefs, is a fad: of which it is tinly necef- 
lary to ranind the reader. In cyder coun- 
tries the people are habitually leaner than 
whefe beer is the comjuon liiquor. 

3. That inadivity which ftands to obefity 
in the relation both of c^ufe and effed, ge- 
nerally prevents fat perfons from attempting 
p reduce themfelyes ; and though they may 
inake a few fbruggles at iSrft;. they^ finally 

fubmit 
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fubmit to the incumbrance. They feldom 
confider themfelves as in a ftate of difeafe, 
and a prejudice prevails, that corpulence 
cannot be cured without danger. Hence 
we hear but little of the medical treaty 
ment of obefity. The authentic fadts, how- 
ever, which we poffefs, fhew that it may be 
fuccefsfuUy treated in the fame manner 
as the fcurvy. This analogy is particu- 
larly flxiking in two cafes of unwieldy cor- 
pulence, which Fothergill removed by a 
ftridl vegetable diet. A^Jr. Wood, whofe 
cafe is fo well known from his own account, 
:publiihed in the Medical Tranfa<ftions, is 
, another inflance of the fame kind. 

4. Short-winded perfons are very often 
corpulent, and even many afthmatics. 
Wherever the livid colour * of the counte- 
nance 

. * I mean an occafional or prevailing hue, not a per« 
manendy fixed Aain, fuch as the red nofe and cheeks 
of peribna poifoned by fermented liquors exhibit. 
This deformity I fufped to ariie from inflamed lympha- 
tics, which> by continued excefs in drinking, become in- 
durated. When a red nofe alternates, as it often does, 
with pain in the liver, are the abforbents only or the 
H 3 whole 
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nance indicates a deficiency of oxygcne, 
there you will feldom fail to obferve a, full 
habit. Here I fhafl probably be told 
that I put the effeft for the caufe, fincc 
dyfpnoea is the confequence of the accu- 
mulation of fat. Inftances may alfo be 
produced of an emaciated habit of body, 
attended by difficulty of refpiration. 

In anfwer to the firft objeftion one 
would not aflfert any thing pofitivej it is a 
fubjeft on* which it is not eafy to make de- 
cifive obfervations. It only appears to me, 
from my rcmarks^ on corpulent habits, that 
dyfpnoea and* obefity favour each other, 
I think it evident ^Ifo that every different 
fpecics of dyfpnoea, though in appearance 

11M9 orgj^oif e4 fubfUn50 alike zffoStsd i My realm 
for iiifpe<aing the lymphatics to be principally afFcfted 
is not only becaufe the career of grofs debauchery fo 
frc^ucptlj tcnni^t^ hik ifP^'^ hf^ IwciMlfe I have 
\)^ea ablq ta ^1 cQr4$ li]|« Mwrrpii&^bfevbei^.iii f^ 
riou? p3r^s qi <he k^^m 9f fCM-ftow JefljrojfQd^ kj( ^ 
CohoU }M fo vx^ick v^^r^^w h&m ombi^ to fchisr^y, 
^ UncinatHi£ pins, nmft b^T« b^o:^i, i^ick I bax«be«o 
aiTu^red Vj .t|^ patI«iH$ .wiiS AQt. t^ caib ^ nor wax tbtro 
^y caufe \yh*<^ver b^t$ tbrfo pcNs fcr f^^abg th(9 
prcfence of fchirrus or the »p|^ach of cancer. 

§ equally 
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C(|udly diftl-dffiri| to the patiefit, does hot 
equally prevent fhe a<aioJi of the dr attd 
the blood on each other. 

tt Is fiot fo ^flkiik to elttdfc lift force 
af the? other obje<aicto. the livirig bddy h 
dftubflefs ftubj^ to tht Jftftuence 6f coiin- 
<€f#a^irig eaufe^y of tvftStfc that v^hfch ittds 
i6 AimiTAfh the At tnif pttvtiicyvtt its an- 
togofiift. Fi4 eK^ be fecretal v)^ithotit 
heing ateetirirtilatcd/ f ri Jt perfed: theoiy, 
ihtk iotfiUf2i&^ €«iJfes, I annf fenM>te, 
^ht to btt fpfcdJfled, iftd tfeei^ p6\Href efti- 
ifeaited i i>v[t iffd ate fo* fer frbito having at- 
fediied- fechf prBeiiioAr m the knov^ledge of 
any ^tf of fliofe *aAous cheriiieal 6p6fei- 
tioA9 that€ aife 6<!>*hfp#ehfeflded w^6t the iih- 
proper ttrmjecreiion, that it is making fome 
advailce to indicate a protaMe general caufe, 
even- if we are obliged to leave its adtion to 
be aecurately determined hdi^after « I object 
f er «he t«*iii fecfethft, t^titf itf iM proper 
ffeiifd, BeiiaUfe ihany* circuniflaiices cOneur 
to render it probable, that only the ele- 
ments oi fecreted fubftances exift in* the 
Wbod, and that combination is the office of 

H 4 the 
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thq fccrctory organs. No one now, I fup- 
pofe, will maintain that they are mere 
filtres. 

5. The mechanical effe<3: of exercife has 
never yet been fully appreciated. I have 
no thought of difturbing the abforbents in 
the poffeffion of their claims ; their adtion 
is, I doubt not, increafed by exercife. But 
may not exercife alfo, by introducing more 
oxygene into. the fyftem *, and by diffufing 
it more widely, check the fo|ination of a 
fubftance containing little oxygene, while 
the fat, in common with the other fluids 
and folids, is abforbed ? In the courfe of 
life there are two periods during which 
the fat is apt to accumulate i the firft is 

♦ A very delicate obfervation made by Mayow is 
wclj defcrving of notice in cftimating the cffc6l of ex* 
crcifc. A dog that was panting and breathing deeply, 
on receiving arterial blood into one of his veins, in* 
ftantly began to breathe fo calmly that his refpiration 
was fcarce fenfible. The animal received from an un- 
ufual fource the fubflance which is probably expended 
in mufcular aftion j it was therefore no longer neccflary 
to inhale it rapidly. 

that 
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that of infancy, during which not madion 
merely, but, if I am not deceived, the ftatc 
of the blood alfo, favours the formation in 
cxcefs as w^ell as the accumulation of fat. 
The lungs are not probably fully expanded 
for a confiderable time after birth; and 
whatever quantity of blood goes to the 
aorta by the arterious dudt, or to the left 
auricle by the foramen ovale, which fre- 
quently continues open for a confiderable 
time, muft fo far prevent the oxygenation of 
the fyftem *. 

The commencement of the fecond is 
fixed by Haller at forty years of age. At 
this period of life an indolent difpofition is 
coming onj neither curiofity nor the 
other paflions any longer agitate us with 
equal force. At this period I conjecture 
that there is alfo a deficiency of oxygene in 
the fyftem; and the conjefture will receive 

♦ Cascum' duStum artmofum repcri aliquando poft 
paucos menfes, alias ferius, ut fecundo anno abfoluto tu« 
bulus pervius fuerit, Haller. III. 161. celerius adeo 
.quam foramen ovale clauditur^ ib. 162. 

foihc 
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fe«ne confirmation from the pkpen 6( Dr. 
Girtamner ; whether it be that the ftotnaeh 
and lungs are Co altered a6 not to irttbibd 
it m the ufoal quantity, or the othet coft- 
fHtucnt parts of the folids Md fltuds are h 
taltcrcd in their proportion as t0 have l6ik 
fomcwhat of their attr^ion for cnty^ene, 
CT Upon whatever elfe it may depend. The 
lefiened vigour of the whole fyfleitt, the 
diminiflied irritability of the tmtfcixl^ fibre, 
the wearinefs that now fo much fboner fbl- 
lows exertion, indicate this, and the rigidity 
of the tendons, fibres, and laminse may, in 
advanced age, be owing to a permaCtfent, 
a^> in fcurvyi to a temporary deficiency of 
the fame principle. If this fuppofitfott were 
}uft, might rtot fbme means be discovered 
to protra(ft the perkd of youth and vigoifr 
indefinitely.— Whether true or falfe, afnd 
cfven itkmgh wc fhotrM never be abfe to re- 
ffore new excitabffity to the- fyilfem, there 
can be no doubt of the invnediate prac- 
ticability of prolonging life confidei:ably,.aa<it 
what is much moi^e defisabkv of maiinte&|L- 
ing a firmer ftate of healfli', by' a proper 

management 
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management of the excitability during the 
periods of infancy and youth* 

6. It is generally obferved that perfbns 
who indulge much in fleep are apt to grow 
fet/ From the well-known infrequency df 
reipiratKM during flccp, a fmaller quantity 
of air muft be taken into the lungs than 
while we are awake. The neceflary coht- 
fequence and its application are obvious. 
The zoologifts fupply obfervations to the 
fame purpofe. Thus, Mures montani hieme 
' phtgmffim fiunt, etiam abjque cibo ^ j idem^ 
qut de urfis eft notijimnm -f* \ ut reBe pm^ 
^uefcant gatlina^ fhrimum ut dormiant neceffk 

* Haller Etetiu Phyfecd. I. 39. For dus fa^ te 
quotes Ray's Wijdom nfGody but, as I remember^ erre- 
neoufly. Ray, if I do not miftake, fays, that the mar- 
mot, the mus montanus here underwood, is fat m au- 
tumn, ani comes out kan in Spring, juft t&e contrary 6f 
vkat HaUec makes; him fay* I do not therefore build 
upon what he aflerts of the marmot or the bear : the 
other fad& are to my purpofe.. 

t Ariftot. Hifi. Anim. VI. 3^ J^Ierftroem lautr 
telands Diur. ^g. 
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eft ^, eoque fcopo ip/um lolium in cibtun 
mtfcetur'\. 

Vegetables doubtleis decompound water; 
it appears almoft certain that they mu^ 
tombinc the hydrogene with azote from the 
atroofphere, to which a certain portion of 
oxygcnc is added. How then comes it to 
pafs that thcfe elements are not at times fo 
combined as to produce an excefs of oil and 
a fort of obefity in the vegetables ? Some 
fuch modification of their functions does 
really take place. In proportion as they 
are more expofed to heat and light, they 
feem to form a larger quant;ity of oils and 
refins, as well as of faccharihe matter, which 
is nearly allied in its compofition to the two 
former fubftances. Wherever thfey are able 
to decompound moft water, there alfo they 
will probably abforb moft azotic air. 
Muft not thefe two funftions go on moft 

* Reamur^ Art de faire eclorre des oifeaux domefti- 
qocs, p. 2. id.%jp. 392. 

+ lA P- 393- 
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vigoroufly in thofe plants, which in the 
fame foil and climate fomi moft oil ? Wc 
know • befides, that vegetables are ca- 
pable of forming oils, either cxadtly the 
fame as thofe of animals, or very nearly re- 
fembling them. Thus we have the fuet of 
die crotonfebiferuniy the butter oixh^pbanix 
daSiylifera and of the butyrum cacao. When, 
from a more intimate .acquaintance with 
them, we fhall be better able to apply the 
laws of organic bodies to the accommoda- 
tion as wellastheprefervation of life, may wc 
not, by regulating the vegetable fun(5tions, 
teach our woods and hedges to fupply us 
with butter and tallow ? Thus our paftures 
and meadows, the moft fertile fpots in every 
country, would, many of them, be gained to 
the cultivation of corn, the immediate food 
of MAN. And how many millions of in- 
habitants more might Britain maintain, 
if we could feed upon the immediate pro- 
duce of the foil ? how many tons of vege^- 
table food are condenfed into every fat 
ox? 
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WHENthcmcdicalpra£titk)ncrfindshim- 
felf dcfcrtcrf, in every emergency, by the hy- 
pothefcs of the fchoob, he is too apt to at- 
tach himfelf to a blind routiiie, artd to con- 
clude that attempts to explain tl]^ capri- 
cious phaenomena of diieafes, for fo they 
muft appear to him, will be hereafter z$ 
fruitlefs as they have heretofore been. The 
next ftep is to decry the value &£ that 
which he neither poffefies nor hopes to at- 
tain ; nor will he tolerate in others attempts 
to difcover the laws of animal nature, of the 
cxiftence of which it is yet impoffible td 
doubt. Pferfeverance in the obferVa-^ 
tion and companion of phenomena, which 
have hitherto been obferved and com- 
pared in vain, ia the privilege of a few 
fiiiperior minds-. Examples of ill fiiccels 
in thefe difficult inveiKgations' do not 
overpower their firm perfuafion of the ex- 
igence of invariable laws, and of the pof- 
fibility of a compleat theory of difeafes. 
I feel not much reverence for thofe who 

pique 
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j4qw themfclvcs qpqn p\a€ experience* 
Thar^ arc few difeafes in which W€ haw 
zny iwed rule of pFa<ftice i asd our fpeci6» 
are fo few, and fo eafily applied, that lim 
pwt of medicine may be acquired without 
diStcul^ w lofs of time. In oaoft inftanco^ 
4 theoretical deliberation of fome fort muil 
precede preftription, and h? re the difcriau-* 
natiw of perfcHis habituated to fpec^latjoit 
will have the fuperiority of &iH owe 
chaftc<), and their fertility of refomrce^ will 
ai|>pear to peculiar advant^ge^ 

In the confumption of the lungs, as in- 
deed iu too many other difejafcrs^ a conjec- 
ture may be offered with the kfe diffidenct;^ 
fince experience cannot here fet up the 
fl^ghteft pretenfioa to. ovejawe ipeculatioow 
This melancholy tmiHiy will, I hope, propi- 
tiate thofo whpfe di/^b^^iiwe mi^t other- 
wifeapiie;^ainifcaRa<$emf*.ttediftirhme^ 
qUmhy the iwirQA*6liMt ef new ideas* I hsg 
^eajve alfo to afliiw per fonft little wqnaiatei 
with the r€>c«5t ppqgreft of feieiws, Aat i dioi 
ijiQt ejmploy thq French ehcmwal nomea-t 

clature 
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claturc from afFcdtation ; bat as the French 
has prevailed over the old theory of chemif- 
try, fo I exped: that the terms fandioned 
by the founders of that theory, however un- 
couth thqr may found at prefent, will finally 
cftablifli themfelves, partly as l3eing more 
convenient, partly as being the language in 
which the moft eminent philofophers of 
Europe communicate their difcoveries, 
Perfbns acquainted with the fubftances they 
defign will find no obfcurity in the terms,' 
and for others It is indifferent what terms 
are ufed* 

^ Not much ieems to be gained by ranking 
the phthifical tumours and ulcers of the lungs 
among fcrophulous complaints. We have 
no very fuccefsful method of treating fcro- 
phulous fores, wherever fituated ; neither 
have we any tolerably clear idea of the na- 
ture of the difeafe^ Not to mention that 
very difierent ailments are comprehended 
under a term fo conveniently vague* I fee 
po hopes therefore of transferring any ufe*- 
fopl ideas from the external appearance of 

fcrophula 
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fcrophula to the internal forrii of thfe diA 
cafe, if they fhoiild be elTentiaJly the fimei 
of T^hich I am by no iii6ans fatisfied- We 
ietJ, it is true, flxumou^ perfons attacked by 
confumption ; but we may obferve many 
others attacked by it, who have had no 
glandular fwellings, or other marks of fcro-^ 
phuk; However this may be, the only 
circumftance in phthifis, from which, in 
Our prefent'ftate of ignorance, we can hope 
to reafon; to any purpofe, has klways ap- 
pfeared to m6 to be the occajioml effecft at 
leaft of pregnaiicy in fufpendihg the pro- 
grefs of phthifis \ for if we could once 
difcover.how pregnancy produces this An- 
gular efFc6t, we might be led to difcover 
alfo a method of fuperinducing and pro- 
lon^g the fame change of the fyftem at 
jpleafurei 

I had repeatedly attenipted io proceed 
through the obfcurity by the help of this 
die, but in vain. I have lately had a very 
fevotirable opportunity of obferving this ef-t 
i^oS pregnancy, but could fix on no plau- 

.:-.., I fibk 
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#blc fuppofitioB, with whkh I might c6tif-^ 
pare the phaanomcna. At laft, when it wat 
too late^ the difeaie having returned and de* 
ftroycd the patient, tlw following fuppofitioa 
occurred r The foetus has it^ blood oxy- 
gie^ated by die blood of the mother through 
the placentia^ During pi^egnancy there 
fecms to be no provifion for the recept^n of 
an vmufiial quantity of oxygefie* Oi^ the 
contr^y, in confequence <rf the iinppded 
adion of the dia{^Fagm» le&andleis^A»vdd 
be continually tafeen in by t^ kings; if 
therefore a ih&y&wh&t dioHniibed proportion 
of oxygcne be the effisiSt of pregnancy^ may 
not this be the w*y in whkh it wrcfts the 
progrefs o^ phth^s ; aiKl if &>, is there not 
an excefs of oxygene in the fyflem of ccm*« 
finnptive pedbns ? and may wc not, by por^ 
fuing this idea> difcover a cure for this &tal 
diforder ? 

I am not able to prove the exiflenee of 
this pJblogtfiicated or Jiutrefcent ftate of tko 
fyflem^i as it would fbrmeiiy faaf^e hetm 
colled^ during pregnaiKy.. I muft t^erelbw 

appeal 
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Isipp&A to the prefent knowledge or future 
Vbfer^ation of accoucheurs to determine 
whether it manifefts itfelf In the colour of 
atit blood," bleeding of the gums, dark co- 
loured fpots, vibices, or any other fcorbutic 
fymptoms. The ftate of the blood in preg- 
nancy is certainly peculiar; this the wri- 
ters on midwifery declare in very pointed 
term^; but I have not found its fenfiblc 
tjualities fo well defined as might be wiihed. 
Thus we read that ^ the blood of pregnant 
"• women is always found to have what is 
* called a fizy appearance, though of a pe- 
^ culiar Jcind, and evidently very different 
^ from that which is obferved in caies of in- 
' flammation*/ I know not whether the fpots 
or blotches mentioned by the fame author •!•, 
or the red fpots % mentioned by Mauriceau 
zt covering the legs and thighs, or the dark 
colour of the abdomen and inferior extre- 
mities deicribed by Camper in his difcourfe 
M&^e eolour.of the negroes^ as often fecn 

, • Dtamtti, Imrod. to Midwifery, p. 2^9. 
^ I 2 in 
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in pregnant women, which Le Cat hadalib 
obferved, are fcorbutic blotches ; andiffo, 
tvhether they proceed from a conftitutioft 
habitual during geftation, and in thefe in- 
ilances more ftrongly marked than ufual. 
This conftitution, if itexifts at all, requires 
rfcer attention than has probably been paid 
to it, both becaufe it is not likely in gene- 
ral to recede very far from the healthy ftate 
of the fyftem, and becaufe fome phaenomena 
arc feldom well obferved, till they are ob- 
ferved with reference to an hypothefis. 
The natural eiFe6t of an habitually ftraitehed 
refpiration will have more weight with the 
fkilful and refleAing reader than this lame 
and defe&ive evidence. The following co- 
incidence he will perhaps think remarkable. 
Pregnant women agree with fcorbutic pa- 
tients in that ftrong inftindtive appetite for 
vegetables, and it appears as if this diet was 
the moft fuitable to them. * Pregnant wo- 

* men,* fays Dr. Denman, * have generally 

* a diflike to animal food of every kind, and 

* under every form-— on the contrary, they 

* prefer vegetables, fruit an^ every thing 

I < cool4|§^ 



Digitized 



by Google 



ON CONSUMPTION. II7 

* cooling, which they eat and drink with 
^ avidity, and in which they indulge with- 

* out prejudice */ 

But is the inference from the fuppofed 
deficiency of oxygene in pregnant women 
confirmed by appearances about phthifical 
patients ? Do they fliew any figns of a re- 
dundance of this principle ? 

The clear, bright, and florid hue of the 
flufhed hedtic coantenance, fo diametrically 
oppofite to the fcorbutic complexion, affords 
fome prefumption of a ftate of the blood, 
equally receding, but in an oppofite direc- 
tion, from the ftandard of health. The 
countenance of perfons fluftied by exercife 
or food widely differs from that vermilion 
bloom, which is miftaken by the unin- ^ 
ftrufted for the fign of health, though it is 
the harbinger or attendant of an incurable 
difeafe -f. On holding the hand of a con- 

fumptive 

♦ Introdu£l.' to Midwifery, p. 249. 
^ The clearncfs of ikin in perfoos ill of phthifis, or 
I 3 pre- 
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fumptiv< perfen agaioft the l^ghi;. the iem;? 
tranfparcDcy of the ^^g^l pf the fingers and. 
joints is, I think, evidently of a more vivid car- 
nation in cqnfumptive patient^ ^ A ftriking^ 
difference would probably be perceptible 
between t|ie hand of a phtbifical and fcqrr^ 
butic -ptient. In the formeri the appear-^ 
ance xnay, indeed, be in>puted to emaciation ; 
but there are jftmilar appearance^ w^hicl^ 
cannot by any means be imputed to emaci- 
ation, nor, in my opinion, to any caufe ex- 
cept tiwt aligned above. ? During the fe- 

* ver,' fay3 a late attentive writer, who did 
not here look through the coloured medium 
of hypothefis^ f the cheeks appear as if 

• painted with a circutnfcribed fpot of ^ure 
*fmd redi tl^e lips and the tubercles in 

pre-difpofed to it, is a general ohfervation. ^. 
XVhen It attacks perfoqs who have herpetic eruptions, 
do thofo ^fupdon« c«a& ^"^ not the chillimfs of (cor* 
|Mltic p^ikBls, a^d eif t;^^ hhs iogj awK)$ to a want of 
oxjrg^e ? this cbillin^f^ is pcrff<9:ly diftUvSl from febrile 
horror an4 rigor.— *And is not ihz^t/en/e of heat, which 
fo much dlftrefles phthifical patients, owing to a^ual 
heat, produced by the e^c^s of o^ygene i 

f. \ f the 
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" the canthus of the eyes are alfo redder 

* than when ia health *.' Again, towards 
the termination of the dlfeajfeji ^ the tongue 
^ appears clean; and» wi^ the fauces, is of ^ 

* hr^ht red'\J Here I requeft ^very rea-* 
4er acquainted with theonodern doftrinc of 
refpiration (otherwife he is not a proper 
Ju^e) to paufe a moment It will, I ima* 
^e, readily be allowed that ]£ the b|oodr 
veilels were filled with a more ilorid blood 
dian ufual, id^is identical bright jrednej(^ 
i¥Ou]d be feen. The caufe, then, is adc-*- 
^^te £0 the cSt& ; the change, too. Is not;, 
f^ in the loofe analogies of the hwioral 
IMLthology, traojfpor^ froim ^^m^e remote part 
of ^oajninute Qaturc^ and at random im^ 
|>Ute4 to anin^als^ If tfee various evidence 
adduced in 4v jP^fe pf fcurvy ihould not 
prove ^ti^&ory, yet the moA determined 
/ceptic w^U not hefit^e to admit in afthojia 
ia dbficiency of c^ygene and a corxefpondi^g 
j^iiange of colour. W;hy then will he not 
infer i^ocp ^n oppo^^ ^ha^gjp of colour ap 

^ Reid's £% qn Pbthifis ?\^\m, fid. ^ij p. 13. 
f ^d. p. i^ 

I ^ oppoiite 



Digitized 



by Google 



120 OBSERVATION? 

Dppofite <:onditipn of the blood ? If in th^ 
ftier caruleatusoiDr. Sandifort, the tongue 
and fauces were deep blue or purple, bc- 
caufe the lung$ did not admit *oxygcn6 
enough, will it not be granted that a bright 
red indicates the reception of too qatich?^ 

^ But then the blood itfelf ought, accord*: 
f ing to your fuppofition, to be brighter thaft 
f ordinary / the arterial blood certainly ; an4 
a comparifon of the arterial blood of phthi- 
fical and healthy perfons would be fo inte- 
' retting on this very account, that I wifli it 
were pradticable, But if we colifider the 
^ whole aftion of oxygene upon the blood, we 
fhall not perhaps expeft the difference to 
be fenfible on a comparifon of the venous 
blood; for oxygene fometimes darken? 
and fometimes enlivens the venous blood ; 
not, however, indifcriminately, but under 
determinate circumftances. When blood is 
expofed to oxygene air, it firft becomes flo- 
rid, and afterwards black. Mr. Fourcrc^ 
and Mr. Haflenfratz * have afcertained this 



;* Annates de Chimie, t^ IX^ 
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fad: in a very careful manner ; and I have 
teid feveral opportunities of remarking the 
fame change. The oxygene, which at firft 
is combined with the whole mafs of theblbod, 
or the red globules at leaft, after fome time 
is attracted by the hydrogene alone or 
united with azote, and forms accordingly 
wateF or carbonic acid. If oxygene be 
added in a large quantity at once, or loofely 
jcombined, the blood is never brightened, 
but turns immediately black, as when oxy- 
genated marine acid is added to blood; 

Probably the fblids, during circulation, 
more than divide with the blood its loofely 
attached oxygene ; if they have a fuperior 
^tradtion, they will, as fome of the con(Ut«^ 
ent parts of the blood itfelf do upon land- 
ing, take the whole and leave the blcxxl 
dark-coloured, 
< 

H^nce then it appears poffible enough 
that an unufual quantity of oxygene being 
thrown in through the lungs, the folids 
pight attraft it and be confumed tl^m- 

felves. 
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Allies, or prepcured for abfbrption in {omc 
way not undttf^d^ while die venous hhod 
returns to the lungs of its ordinary colour $ 
mid, were its colour changed, the difference 
in ihc fllade might not be obvious •; be^ 
fides, ibme of our chemical di&overies are ^ 
recent, that time has been wanting to apply 
them to improve n>cdicine extenfi vely j fi> that 
iatisfadory comparative remarks on the co^ 
Jour q£ the venous blood in confumptive 
patients are not to be exped:^d ready made^ 
We ieldom perceive much more obvious 
pha^nomena than this probably can be^ till 
we are pi-omf^ed to look for themi. 

From Willis to Fothergill, and from Fo* 
diergill downwards, fcarce aijy real obferva- 
lion occurs upon the flate of the blood* 
One tells us that it is, polluted, another that 
it is contaminated, a third that it is acrid^ 
a fourth that it is putrefcent *, without ever 

recoUeAing 

♦ Left it fliould be fufpciled that putujcini is hcfji 
a found fignificant, it (bould be obferved that < when 
^ wr examine the Uood drawn from patients in every 
"^ period of confiimption, fo far from any appearance 

*of 



Digitized 



by Google 



ON COKSgMPTlON. 123 

fccplleding that to employ terms exprcffivc 
of phaenomena, fuch as the fenfes may re-^ 
cognize and to reafon upon fuch phaenomena 
alone, are indifpenfablg conditions in phi- 
JofopJ>izing^ 

Finding fuch little fatisfaftion in the wrir 
ters whom it was in my power to confult, 
I applied to a gentleman whofe opportuni- 

f of diflbluhon in its contents, the reverfe is conftantly 
f found 5 a thick huffy fize and firm crafTamentum. 
? Nay, fo inconfiftent are the favourers of this doflrine* 
j(i* e. of the putrefadion of the fluids and fdids incer-- 
tain difeafes) ' that the^^, and the degree of cohefion 
fin the blood, has always been efteemed an indica-* 
< tion that the operation ought, to be repeated, and 
5 much blood has been unnecefTarily (bed accordingly, 
* Nor in its progrefs do we obferve any fymptoms 
f iimilarto thofe found in difeafes ufually termed pu- 
f trid J no petechia^ vibiceSy Jordes about the teeth^ or blood 
f ijfuingfrom thegums^ and other parts of the body.* Reid, 
p. 71—2. Dr. ' of Edinburgh, whofe experience 
m blood-letting is immenfe, ufed to teach that in 
jphlhifis there is an unconquerable morbid tendency in 
the fyftcm to generate blooi — The firm craflamentum, ' 
;»ccording to Dr. Girtanner, is a fure indication of 
excefs of oxygene.— No crai&mentum from fcorbutic 
blood-*— none from the blue boy*s blood : a flriking co- 
ipcidence !'— oppofite ftate in phthifis not lefs ftriking. 

ties 
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ties of infpedting the blood of phthifical 
^ patients have, been ample, and whofe fine 
experiments on frigorific mixtures atteft his 
talents for obfervation, and will difpofe the 
public to confide in his accuracy. I afked 
him fimply, without any previous commu- 
nication, whether he had noticed any par- 
ticular appearance in the blood of phtliifi- 
cal patients. ' Yes/ he replied, ' and that 
^ fo conftantly, that I believe I could ge- 

* nerally djiftinguifh blood taken from fuch 

• patients, efpecially wljere the diforder is 
^ confirmed.'- — On the following written an- 
fwer, he obferved that colours are not eafily 
defcribed, and, perhaps, his terms might not 
be the beft chofen : Jiorid and purple feenx 
indeed not well to agree. 

Dear Sir, 

IN anfwer to your queftion whether 
I recoUedt to have obferved any particu- 
lar appearance in the blood from phthifi- 
cal patients, I can inform you that I have 
always been as it wxre involuntarily, and 
without any particular defign of attending 

to 
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to it, ftruck with its thin confiftence, and its 
florid purplifli colour. — Upon fincc putting 
the fame queftion to a foreign gentleman, 
who has paid particular attention to its ap- 
pearance, and even made experiments upon 
it, he replied, that it diflFered from other 
blood in being thinner, more florid, and 
having a purplifh hue. 

&c. &c. 

Oxford^ _ 

July 2s^f^y ^79^* Richard Walker* 



This foreign gentleman happened to vifit 
the RadclifFe Infirmary foon after my con- 
verfation with Mr. Walker. He has de- 
duced fome peculiar opinions on the na- 
ture of phthifis from his refearches on the 
blood taken from perfons labouring under 
the difeafe : thefe opinions, I underftand, 
are quite different from that which I hav? 
propofed, and indeed utterly foreign to it. 

It is well known that the fymptoms of 
phthifis have been greatly aggravated in 
fome patients who have been made to re- 

ipirc 
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fpire oaygcnc air. Mr. Fourcroy defcribesr 
ihc refiilt of the trial of oxygcnc airmpcn 
twenty patients, of whom he faw eleven him- 
{elf. After a few flattering appearances, 
which infpired them with very fimguin^ 
hopes, they were all fenfibly the worfe for this 
treatment, and as fenfibly relieved by aban- 
doning it. * Even amid their felf-congra- 
tulations,' fiiys he, * feveral figns admo- 

* niflied th« attentive phyfician that tbeir 

* hopes were ill founded. The fkin was 

* dry and hot^ the face took fire and be- 

* came of a more florid red, s'allumoit et Je 

* coivroit d'un rouge plus vif qu'il rCetoit au^ 

* paranjant.' This heightening of the co- 
lour by the infpiration of oxygene air de- 
pofes ftrongly in favour of the Opinion I 
am maintaining. Since the complexion, al- 
ready more florid than natural, is height- 
ened by the addition of oxygene, may wc 
not conclude that the firft gradation is alf6 
owing to an excefs of oxygene. * The fymp- 
' toms' Mr; Fourcroy goes on to inform us, 
in a fortnight or three weeks after the firft 
(cemingly favourable cflfea of the oxygene 

air 
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air^ became 4II at once more fevcrti Ae 

* change was indicated by a dry cOAf^uljgre 
' cottgh, fpitting of blood, a fcfi&tidn of 
' burning heat and fharp pain in the thorax, a 

* fever almoft acute and thtteatcmng to lie- 

* come inflanMmtoiy, by agitations ih ^H 
*the members, rdMeflh<*, and thklt* 
' it was neceflary to Meed, to gW^ aaidt^ 
' phlogiftic and fedative remedies, and the 

* patients fhewed great uhwiUingnefs to in* 

* fpire the o>^ygene air- When thefe Wofent 

* and alarming fjrmploms were allayed by 

* proper treatment, the di&afe refitmed its 
' ordinary form, and the fever appeamd w^ 

* its quotidian type s the cxpe^oration be- 

* came purulent again. la its 4th ftage the 

* difeafe made a quicker progrefs than uJbaL 
^ This accelerated jw-ogrefs, the iympfcHm of 

* inftunmation, the uneafineft, ^ opprcffioj*, 

* the burning /^^r^ry of thelurigs, the ftop. 

* page of die expea:or2ftien, the acute hi- 

* radptyfis, ^11 thefe phaenomena wer< ma- 

* itifeftly owing to the irie of oxygefte air. 

* They equally took place in eight patients 

* who were not fo fiir gone as the others i 

• and 
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* ftnd }t was necedary to abandon this modd 

* of treatment— the patients themfclves in -» 

* deed defired that it might b? abandoned*/ 

In the appendix to one of Dr. Prieflrly'* 
vqlqmes on air^fome cafes are mentioned 
of phthifis, in which the patients were fen- 
iibly reHeved by breathing common air 
largely mixed with carbonic acid air. TfK 
Percival tells us that he has radniiniftered 

* fixed air in a confiderable number of cafes 

* of the phthifis pulmonalis, by direfting 
*his patients to infpife the fteams of an 

* cffervefcing mixture of chalk and vine- 

* gar, or vinegar and potafh. The hedio 

* fever has been confiderably abated, and 

* the matter expedorated has becpnie lefs 

* ofifenfive and better digefted. 1 have nqt,' 
he adds, * yet been fo fortunate asto effedk, 
*a cure. One phthifical patient has, by 

* a fimilar courfe ^nder Dr.? Wkhering's 

* care, entirely recovered^ another was r^- 
f ^red much better, and a third^ v^oJG^ 

;: ..:; ■ . ' ' ' .^ • ^ . _ r ■ 

♦ Annalcsdc Chitni:c, iv. 85.' . 

cafe 
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^ cafe feemed to be truly deplorable, ieemed 

* to be kept alive by it more than two 

* months */ 

We cannot be furprifed that thefe ex* 
periments fhould not have been attended 
with greater fuccefs, if we conlider that 
thofe who made them could not at that 
early period be enlightened by the grateful 
dawn of a probable theory ; that having no 
well-defined end in view, they could not 
vary their means with fufficient intelligence jj 
and that, where the apparatus was fo awk- 
ward, fufficient perfeverance could not well 
be expedted. If our objedt be to lower the 
ftandard of the atmofphere, carbonic acid 
air will not probably be chofen for this puf- 
pofe. Should it be objedted> that the ab* 
ftraftion of the oxygehe was not continued 
long enough for the effeft to be produced 
in this way, it may be replied, that in Mr. 
Pourcroy's experiments the application of 
oxygene was not probably continued much 
longer. 

♦ Pricftly, I. 301. 

K Some 
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Some fimll probability arifes in favour of 
this theory, froiti the iticonfiderable numbef 
of failors whodie of phthifis, unlefs the com- 
mon books, as thofe of Lind, Rouppe, Blane, 
&c. from which alone I draw my information, 
have impreffcd me with wrong notions on 
this point. Seafaring people arc particularly 
expofed to wet and cold, the exciting caufes 
of phthifis ; a large proportion of them are, 
I (uppofc, of fuch an age as, according to 
the common eflimatc, is moft liable to be 
attacked by confumptiori, and yet they 
feem to be even peculiarly exempt from 
this difeafe. In the ten jrears' regifter kept 
by Mr- Gorfuch, at Shrewfbury, upwards of 
one fourth of the deaths appear under the 
title, coafiimption* Though die bills of mor- 
tality are inaccurate ift their dcnomina- 
bons, yet their authority is fufficient to 
prove, that vaft havoc is made by con- 
fumptions in London. From the icc6unts 
and lifts of the fick and dead on ftiip-board,; 
leonfidered with Ae necefliiry attention to 
the great difference* of circumilances, 1 
fhould not conceive ib formidable an idea 

of 
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bir the rav^es committed among fcafering 
perfons by this diforder; before ^ny fafc 
judgment can be forjued, however, it would 
be neceflary to have -more precife data than 
I have met with, and efpeciaUy to afcer- 
tain how far it is common for perfons fei:^6d 
with confumptions at fea tp die on Ihore^ 

Scorbutic perfons ought not, according to 
this theory, to be liable to. phthifis, not 
phthifical to fcurvy ; at leaft it (hould feenfi, 
that as one of thefe difeafes comes on, the 
other ihould retire. It does not ?ippear to 
me, that we have well-afcertained fz&$ 
enough here to aiford a teft of the truth 
or falfehood of the foregoing reafoning. 
Dr. Lind, indeed, fays, that * perfons very 

* much enutciated withthe^^foAr ot confump-- 
^ tion are feldom or never feized with the 

* fcurvy */ I fuppofe fo careful an obferver 
would ufe terms accurately, and nwre con- 
fidence may, perhaps^ be placed in his ex- 
perience in the fcurvy, than in that of all 

* p. 508. 
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Other writers put together. But in Mf * 
Ives*s Journal it is faid, that * five or fix fcor-' 

* butic men, who had coughs,- are now in 

* deep confiimptions *.' Again he fays, 

* ulcerated lungs is a common conlequence 
^of the fcurvy-f/ Dyfpncea, tightnefs 
and pain of the breaft with coughing, are 
among the ordinary fymptoms of the 
fcurvy; nor will this appear extraordinary 
to a pcrfon who confiders that neither the 
lungs, nor the left auricle and ventricle of 
the heart, perform their fun<9ions properly. 
It is therefore very poflible to confound 
the pulmonic iymptoms of phthifis with 
thofe of fcurvy, though they fcem perfeftly 
diftingiiifli^ble, by the abfence of heftic fe- 
ver in the latter cafe, and by their yield- 
ing to vegetables. I have already endea- 
voured to fhew, that very frequently the im- 
mediate caufc of death in the fcurvy is the 
difeafed ftate of the contents of the tho- 
rax; and if all circumftances be imparti- 
ally confidercd^ wp (hall conclude that Mr. 

♦ p. 92- 

t p- 107, May there not be fcorbutic ulcers of the 
lungs ? 

Ives's 
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Ires*s account is not explicit enough to fa- 
tisfy us, what effect phthifis produces upon 
the fcurvy ; whether the two difbrders go 
091 together, and whether the ulcerations 
of the lungs are fuch as take place in 
phthifis, accompanied with tubercles, &c. ^ 
It would be curious to know how the (low 
apd feeble palfe, naturaF to fcurvy *, is mo- 
dified by thofe caufes which in phthifis 
render the pulfe fo frequent and fo hard. 
Lirid relates, from bis own experience, that 
in the 3alift>ury man pf war, in May 1747, 

* when there prevailed fevisral inflammatory 

* diforders, particularly peripneumipnic fe- 

* vers, or inflamm^tipps pf the lungs, ^Lwho 
^ were recovering from them became highly 

* fcorbutic -f-/ This obfervation is fo far 
from forming a difficulty in the way of any 
part of the preceding theory, that it re- 
markably confirms what ha§ been iaid of 
fcurvy. Thofe who die pf pneuijioriia die, 
I believe, of fufFocation y the counte- 
nance appears bloated, ciifcolpured, and li- 

♦ Lind, p. 108. t P« 74* 
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vid : even when the expedoration, upon 
which fo much dependa, goes on fevourably. 
We may rcafonably fopppfe that lefs oxyn 
gene will be received through the hmgs 
than In perfed bealdi, during that debility 
pf the thoracic organs which fucceeds the 
ftate of inflamfnation. Hence the fcurvy 
will cafily come on, when its exciting 
caufes ate at hand. 

I do not know whether the emaciation 
preceding ami accompanying phdiifis wiU 
be allowed to afford me any additional 
ptefumption. Confumptions have been faid 
to originate from the abufe of vinegar and 
four fruits ; but here I believe there is an 
inaccuracy in terms. In fome inftances (£ 
the diforder arifing from this caufe, I have 
obferved it to afied the abdomen, and not 
the thorax. The ftomach and bowels are 
probahly burned by the long continued ap- 
plication of even weak acids j and hence 
atrophy erifues, as the chylopoietic vifcera 
be^pipe unfit for the office pf nutrition. 

The 
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The beneficial effcdc of the mineral acids 
in allaying the heAjic fymptopis for 9. ihprt 
time would be a contrary prpbabiUty, 
if acids haye not fome immediate e^ion, 
independent of their, compo^tion, The uf? 
pf nitre in incipient phthifis, if nitre^ which I 
doubt, b^ really beneficial, would alfo form 
another objection, — It would therefore be 
rafli to place much confidence on fo incom-f 
plete a theory, however ftrongly it may 
feera to be favoured by fome of the princi^P 
pal phaenomena, If I might evei^ take it 
for granted that excefs of oxgene is a welU 
afcertained circumftance in phthifis,it woi|14 
ftill repiain tp fee determined, before the ia^ 
ye^igation could lead to any thing ufeful, 
what rank it holds aniong the other devia? 
tjons from a ftate of health obfervgble li\ 
this difeafe, 

Here two fuppofitipns pccur i i, Th^ 
phthifical inflammation may fo alter the 
jftrudure of the lungs, as to caufe them tp 
traajQfnit a more than wdinary portion of 
pxjrgene to the blood 5 or^ ?t Some un- 
K 4 knowj^ 
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known caufe having enabled theni to tranf- 
piit, or the blood itfelf to attra<5t, more oxy- 
gene, an inflammatipn pf the lungs nught 
enfue *. 

^ The following obfervations of Mr. La-r 
voifier may perhaps aflift the reader's rer 
fledtions, as well as illuftrate feveral point? 
of the preceding difquifition. That great 
philofopher had confined a guinea pig for an 
hour and quarter in 248 cubic inches of 

* During fthenic InfIammatio;i, does not a too rapi^ 
combination of oxygene take place, of a kind fimilar 
to the fecondary combination defcribed above, in confe- 
quence of which blood changes from florid to black ? 
May not the heat attending inflammation depend upon 
this fecondary combination ? Does not the livid colour 
fucceeding violent inflammations countenance this fup- 
pofitioii ? or is that colour folely ovi^ing to ftagnant ex- 
travafated blood, in which the oxygene undergoes this 
fecondary combination ? We muft feek the explana- 
tion of the mecbanifm of fuch changes in the prin- 
ciples of chemiftry 5 and the knowledge of this me* 
chanifm will not fail to be ufeful. If, for inftance, 
the above hypothefis were true, it would not be difficult 
to draw from it fome praSical inferences refpe£ling 
the prevention of gangrene, 

oxygene. 
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Qxygtnc air. ^ Towards the clofe of tljc. , 
^ experiment/ fays he, * the animaL ap-r 

* peared to fuffer confiderably* Neverthe-f ' 

* lefs, only •a very fmall portion of the air 
^ was vitiated, i, e, converted into fixed air 5 
^ there remained, after the aninaal was re-^ 

* fnoved, much, more vital air ^haa i$ ne- 

* ceflary to conftitute a ialubrious atmcn 

* fphere -, this circiimftance,' vi^. the diftrefe 
and death of anii^als confined in oxygene 
air, long before it had become unfit for xe- 
fpiration, * had been noticed by Dr.. 
f Prieftly, Having occafion to repeat fpmo 
f of his experiments, I chofe Guinea piga 

* for tl^e purpofe ^ the air in wj^ich they 

* were confined, wa? nearly pure | it did not 

* contain above five or fix parts in an hun- 
i dred of azotic air. Although the animals 

* lived much longer in this than they woul<^ 
f have done in an equal volume of atmof- 

* pherical air, they neyerthelefs all die4 
^ long before it was cofnpleatly vitiated; 

f and other animals introduced into the air • 

* in which they had died did not appear to 
] fuflfer, at leaft for feme time. It is not 

^ ^ ^ therefore 
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^ therefore for want of air fit for reipira-t 

* tion that animals die in vital air, but fron:) 
f feme noxpus effed of that air. 

^ Dr^ Buequet afljlled at fome of my ex-? 
f^ periments ; and we opened the animal^ 

* that had died in vital air, Jn every in- 
f ftance death ieemed to have been occa-r 
^ fioned by an ardent fever, and an inflam-? 
^ matory difeafe. The flefli was of a very 
^ red coicAXX i the heart livid, and turgid with 
^ blood, efpeciaHy the right auricle and ven- 
i tricle ; the lungs were very flaccid, but 
^ veryredy even externally j they- were alfb 

* turgid with blood/ (Mem* dela Soci^tiR^ 
ie Medicine, t. V. p. 575—576-) 

The unufual animj^l heat, ^hich muft 
fiftve been generated in thefe experiments^ 
the ftimulant power, whidi, independently 
pf dhie heat, oxygene confers upon the blood, 
^t irritability which it cpmmunicates to 
^ folids I all thefe catifes might eafily 
produce the inflammation obferved by Mr, 
|i|tvpifier, Now may not the flower and 

di^rentl^ 
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(liifi^ently modified iniiammatioii of the 
hxngSj in phdiifis, ori^ate from a fmaller 
exoefs of oxygenc thrown into the fyftcin 
in a more ^dual manner ? 

^ Acoordirfg to the former of the two fop-s 
pofitions ftat^d above, we might hope ibme-> 
times to fucceed in curing the difeafe hjF 
withholding oxygene, and giving the pul- 
monary ulcers an opportunity to heal ; ac-* 
cording to the fecond, the difeafe would 
be ftill more in our powers by removing 
Ae caufe that producer and continues it, 
we might, with greater certainty, expc^ the 
inflammation to fubiide. 

Of thefe hypothefeS, I think it fome rer 
commendation that they lead to a proje6l 
totally different from the nugatory modes; 
pf pradlice heretofore employed, The 
treatment they fuggeft is fo obvious^, tha^ 
it is fcarce necefiary to add a iyllable or^ 
the fubjeft. Fruits, herbs, millc, &c. with 
?dl their cooling and aU their occult qua^ 
lities beiides, have never, I fuppofe,«fiefte4 
9 cure €)£ ph^ifis ; nor am I acquainted 

with 
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with any rcafon capable of fatisfying a per-i 
j5>n at all foHcitous in forming his opinions 
to difcriminate truth from falfehood, that, 
they have ever contribut^jd tQward$ a cure. 
While the difeafe is forming, indeed, at 
which time the diibrder feem$ to be highly 
inflammatory, an oppofite diet may accele- 
rate its progrefs, ^ut there will, probably, 
be little difficulty in prevailing upon men of 
reflexion to a>wid both a vegetable and a fti- 
Ululating diet j and to put their phthifical 
patients upon fijch a diet as, according to me 
idea of that difeafe already fo frequently re- 
peated, fliall tend to produce the fcurvy^ 
Not only faked me^t, but an oily die^t, may 
be tried. It will not however, I imagine, 
avail us much fqlely to, cut off th? fupply 
of oxygens by the ftomach. The lunga 
themfelves being dif?afed> and alfo being thc^ 
moft copious fource of oxygene, it WQukl be 
moft advantageous to fupply them with an 
air fuited to our purpofe; fuch an air 
fliould be mixed either with an addi-. 
tional quantity of azotic or with hydro- 
gene air, which fcems to have no irritating, 
quality, ^d ha§ been found to haye the. 

power 
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power of darkening the colour of the blood. 
We cannot expetft benefit from the air of 
a crowded room, fince its temperature may 
couhtefa^ the e£fe6t of its diminiftied pro- 
portion of oxygene. It is poflible, but by 
no means certain, that the fleams abounding 
in fiich a room, which have been compli- 
mented with the title of putrid, may ht 
injurious to confumptive perfons. Till 
fome means of lowering the ftandard of at- 
mofpheric air, without adding to it any 
thing hurtful, fliall be contrived, we may 
remove phthifical patients out of thofe airy 
fpacious apartments which of late have been 
thought falutary in all difeafes indifcrimi- 
nately. They may at leaft fleep in confined 
rooms ; and the more confined the better, 
provided a cool temperature be main- 
tained. 

Here it may be afked, with reference to 
this pradice, whether confumptions deftroy 
a larger proportion of the inhabitants of 
the town or the country. I fhall have 9c- 
cafion to fay a few woyds on this fubjedt 

l)elow, 
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below^ In the mean time, we can icarc«I 
expedt any efFedt from the ftate of the at-* 
moiphere^ fince it appears to contain an 
equal quantity of oxygene air in the mofl 
populous city and the clofeft weather *. 

It has fometlmea been fuppofed that hoe- 
moptoe and phthiiis have been produced by 
quickfilver -f* ; and this fluid metal has 

been 

* According to the experiments of Mr. Scheele and 
Cavendifh. . 

t In the fcurvy, preparations of quickfilver in ex- 
treme final! quantity produce a copious and dangerous 
(alivation, almofl Hways attended with bloody itocis* 
(Lindyp. III.) A tendency to falivation is frequently 
obferved in fcorbutic perfons, independent of quick- 
filver. The chemical condition of the fyftem, I fup- 
po(e, is the caufe of the firft-mentioned appearance. 
But in what this confifts, I cannot form any fatis- 
fadory conjedure at prefent. I think it alfo not pre- 
fumptuous to expeft from chemiftry the explanation 
of the peculiarity, which appears in fome perfons, whofe 
ikin is no fooner touched with quickfilver ointment 
than it is fe]t in the falivary glands. Moft idicfyn* 
crafies depend probably upon fomething peculiar in the 
chemical compofition of the fyftem. Of fuch effedls 
there muft be determinate caufes ; and I fee none fo 

likely 
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t>een imagined to increatfe the mom^i^Hm 
of the blood & much asf to break through 
the loofe and tender vcffcls of the lungs. 
This is a very clumfy account of the be- 
ginning of phthlfis^ and fudi grois nlecha^ 
nical ideas are doubtlcfs inapplicable to the 
motions of the living fyitcm. Quickfilver 
is taken in oxygenated^ and thtbwn out rc*- 
duced ; and the properties df cKcygene, and 
its afcertained connection with the functions 
of animals, feem to aiH>rd a far more apprd- 
priate explanation of the phaenomenon. 

The fadt, if it might be explained in this 
way^ would coiroboratc a fuppcriitidn which 
is.fiiggefted by a common appearance ; th& 
fuppofition 18, that the hyper-oxygenatbd 
ftatc of the fyftcm precedes thofe fymptams 
which charaderize phthifis. I am inclined 
to believe that the fetal and peculiar inflam- 
mation of the lungs, whe Aer indicated by 
acute pains in the cheft, fpitting of pus, &€• 

likely as this : I do not, therefore, wonder that ibefc 
pfaaenomena have hitherto appeared fo unaccountable i 
for we have touUy wanted data to «qpl^ ^ea., 
4 is 
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,is pofterior to the accumulation of oxygenic 
In perfons only threatened with confumption, 
and before any formidable figns of difeafe 
in the thorax occur, we often obferve hae- 
^norrhages from the nole (in which I have 
thought the blood preternaturally florid) as 
well as a rfcmarkable brightnefs df the com- 
plexion* Thus Mr. Portal, the celebrated 
anatomift, and one of the latefl: obfervers, 
Ipeaking of perfons, menach de tomber dans 
la pbtbifie^ mentions the rongeur fouvent 
babituelle de kur vijdge * : this indeed is a 
very conunon place obfervation. 

I add a general confideratlon, which may 
poflibly induce the phyfiologift to weigh 
the pretenfions of the foregoing hypothefis 
with deliberation. The funftions of the 
lungs feem to have been determined by mo- 
dern experiments with great precifion; 
they are deftined to tranfrnit oxygene to 
the blood, while at the fame time a quan- 
tity of carbone and oxygene pafTes off in a 
contrary direftion, and uniting with the oxy- 

f Efprh'des Journcaux> Mars, 1792, p, 362 — 3. 

gene 
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,gfene of the atmofphere^ fonns carbonic acid 
and w*ter. Hence one might conje<5turc 
that the lungs will be apt to deviate frcMn 
an healthy ftate in two oppofite ways ; in 
one of their morbid conditions, the combi- 
nations that take place within the thorax 
will be impeded ; in another, they may 
be carried on to too great an extent ; and 
theii^ the lungs being the principal focus of 
animal heat, they might be injured by be- 
ing conftantly expofed to too high a tem- 
perature, or by having too much oxygcne 
o0ered to the attradive power of their own 
fubilance% 

Here I forefee, without dreading, a £pe* 
cious objeftion. * Since the lung^ arc dinu- 

* niflied during the progrefs of phthifis, is it 

* likely that they ihould, with a narrower 

* area, carry on, to too great an extent, the 

* combi^tions to which they are deftined ? 

* Is it not alfo to be expedled that the ihflam- 
f mationfhould render them lefs permeable ?' 
It might be replied, that the great mifchief 
fcems to be done before they. are cither 

I, much 
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"much thickepeci % inflamiriation, or 'v^afbed 
'By abfofption. B^fides, it is -eohnriofn 
cnbujgh for opjpofite conditions to e^iift ei- 
ther throughout the whble fyftein, or ih-a 
particular 6rgan, at diffeiieht periods^ of ^ 
difeafe, as excefs of adtibn' is followed by 
debility. I however think it p^cAaBle' <hW 
* inftdnces have occurred, whfere^ the lofs 6f a 
"cohfiderable part of'the'fiibffehee of -the 
Iiings has checked theprogiiefs of the difeafe. 
I knew a perfoii'who died, after a tedi- 
ous ftriiggle, of 'phthlfis. The ribs -bn 
one^fide were prelTed quite inwai^, iri' tfort- 
fequence, I fuppofe, of the deftrudtron of the 
correfponding lobe of the lungs. From 
this time, the' difeile,' tvhich hadat firil 
proceeded at its ordfhary* rate, Went 6n 
wonderfully flow ; and ifwas not till ieVeraJ 
years after the de^reffionof the ribs that the 
patient died, wiflbout ever having had a dif- 
tihd: and long continued ifitermiffidn. How- 
ever this may be, in the generality of eafes 
adtual obfervation fhews the objeftion ko 
be groiiridlefs. In the various fhadcs of 
livid colour, which are produced by a total 
§ or 
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or partial ejtclufion of that portion of oxy- 
gene, which enters the blood by way of the 
lungs, we have jiearly as good a criterion of 
any confiderable deficiency of this principle 
as we can defire. Now I believe it feldom 
or never happens that a livid fufFufion over- 
spreads the countenance^of a phthifical pa- 
tient: /es rongeurs y fays Mr. Portal, aug-- 
mentent prefgue jufqu' au dernier moment ; and 
in proportion as the dark-red afthmatic 
flufli is a ftranger to this difeafe, we may 
^er tha,t even the phthifical dyf|)noea does 
not prevent a full fupply of oxygene. 

The more you refled:, the jptipre you will 
be convinced that nothing would fb much 
contribute to refcue the art of medicine 
from its prefent helplefs condition, as 
the difcovery of the means of regi^ating 
the conftitution of the atmofphere. It 
would be ijo lefs defirable to have a conve- 
nient method of reducing the oxygene to 
18 or 20 in 100, than ef increafing it ia 
any proportion. The influence of the air 
..we breathe is a§ wide as the ,(iiifU.fipn of the 

L 2 blood« 
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blood. The minuteft portions of the or- 
gans of motibn, fenfe, and thought muft be 
afFed:ed by any confiderable change in this 
fluid. Whether it be that the brain muft 
be wafhed by ftreams of arterial blood, or 
that the adtion of every organ is a ftimulus to 
the fyftem in general, and confequently to 
every other organ in particular, it is certain, 
that when the accefs of oxygene is cut ofF 
from the lungs, the funftiqns of the brain 
ceafe : perhaps there may be a mixture of 
azotic and oxygene airs more favourable to 
the intelleftual faculties that that which is 
found in the atmofphere ; and ,hence che- 
miftry be enabled to exalt the powers of 
future poets and philofophers. That dif- 
eafes of excitement on the one hand, and 
debility on the other might be cured almoft 
Iblely by a proper air one can hardly doubt, 
as well as feveraldiforders at prefent highly 
dangerous or defj^erate, which one cannot, 
upon the faith of any obvious phaenomena, re- 
fer to either head. The materia medica might, 
therefore, undergo a ftill greater reduction, 
than it has lately undergone in confequence 
7* '\ - - of 
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of the purification of medicine from its 
grofler abfurdities ; and hence the treatment 
of difeafes be at once rendered infinitely 
more pleafant and more efficacious. 



The extreme frequency of confumptions 
in Great Britain feems to have been juftly 
afcribed to the vairiablenefs of the climate. 
A few refledtions will, perhape, render it 
probable that the xaufe is adequate to the 
cffedl, at leaft that it is peculiarly calcu- 
lated to excite pulmonary inflammations, 
with the concurrence of other circumftances. 
Cliinates of equable warmth appear to be 
moft favourable to he^th, and nmch the 
moft congenial to the human race. Next 
to thefe maybe placed thofe climates which 
have fixed feafons ; the moft deftruftive are 
the variable. In England we feldom eh^ 
joy any continuance of fettled fine weather, 
except towards the clofe of fummer and 
the begipning of autumn, and even then 
we are fi-equeptly balked in our expeiftations 
of fine weather. The fudden changes that 
ptkc place during three fourths of our yeaf 

L 3 J»ay 
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may be re]^rded as no Icfs prejudicial to the 
health, than difagreeablc to the feelings; 
and our terrors of catching coldy which have 
frequently appeared ridiculous to foreigners, 
are really better founded than we ourfelve? 
are apt, moft of us^ to apprehend ; colds, in 
their confequences, proving fetal every year 
to niultitudes both of the young and the 
0ld; to the former principally by giving 
rife to confumptions, to the latter by pro^ 
ducing pulmonary difeafes of a diflferenj 
pharafter. 

We cannot hope entirely to cfcape the 
tinpleafant fenfatipns, or to ward off the fa- 
tal effe'dts, occafioned by this caprice of our 
climate* But by underftanding how colds 
are caught, we may be induced to t^ke 
certain fimple, but ufefijl precautions. One 
may with the gre^iter propriety cimbrace an 
opportunity of diffeminating this fort of in- 
formation, as the manner in which colds 
or inflammatory catarrhs is taken, thbu^ 
now in my opinion perfectly afcertained, is 
far from being generally underftood by the 
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uiombeca, of the mecjfcaj, pfof^^igrx; and 
iftSLSiy.petfxmy nt)t belonging tqtijat pyo^fV. 
iidn> fliould fufpe<3k this to Ije a ^anton pa-, 
radoxical aflertion, h^ i»ay find .in thp cafe 
ofopium, and of the coc^ treajr^ient c£- finall 
pox, 6cc. inftances equgjly flriking, w^erft 
one generation of patbolpgift« p^^cdv^^y. 
after another, without being able> in the. ci£^ 
of opium/^^ to perceiye the plaineft ap- 
pearances, or, in that of linall-pox> to dra??\| 
^ fimplpft cxDnclufio^. So fgrvilely imi- 
tative an animal is man t fp Ipjjh to empioj^ 
his own powers of pef/^eptioj) an4 thought ! 

* It is curious. to fe^ wjijtf pains medical writers have 
taken tp imagine hypothefes, eitl^er out of niere com- 
plaifance to the term, narcotic^ or becaufe opium is a 
drugin Chriftendom, and wine an article of ()iet, rathef 
th^ fu0br tji^ii^v^s to fee that o^j^um n?aj|^ a man 
merry or drupk, then lays him a^eep, and afterwards 
caiffes him to a^ake with an head-ache, in the 
fame manner as wine. One cannot CQmpare^ HaUer's 
-clear and fatis&^^ry parallel of wine aiyj.opiu^ pubr 
li^ed in 1769 (J?/. PhyftoJog. U V.p. 610— 11 J with 
Cullen's perj>Iexed and hypothetjc;al doiStrine of opium, 
and his whole article y^rfi7«//^, publiflied in 1 789, {MaU 
Medico^ t» 11. 217, £3^ y^^./ without a fenfe of humi- 
^ation. 
^ I ^ t 4 ' When 
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When any part of the body hs\fi beei^ 
expofed to cold» it 18 liable to be much 
more af&ded by heat and other l(Umul| 
than before the cxpofure. Of this the 
method of treating frozen limbs in cold 
countries affords a beautiful an^ decifive 
proof • Were a frozen limb to be brought 
before a fire, or immerfed in w^irm water, a 
violent inflajnmation would coqie on, and 
fpecdily terminate in mortification. They 
therefore take fnow to rub the parts be- 
numbed with cold, and very gradually ex-, 
pofe them to a warm temperature, The 
glow, after coniing out of the warm bath, 
is entirely owing to the lower temperature 
to which the body has immediately before 
been exppled, or, what amou;its tq the 
fame thing, the power of water to con- 
4ua heat away from the body fafler thaq 
air. The pungen|: pains fejt uppn hold-r 
ing an hand much chilled to the fire is ano- 
ther exemplification of the fame principle, 
wl^ich feems to be one of the nwft gene^ 
ral laws pf animal nature. In like manner 
the cefiatipn of adion and thought during 
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$ecp accumulates a power of thinkings and 
jidting with more energy than before we fell 
^eep, Even Dr* CuUen^ whom the pre^ 
jjidices pf old age and the pride of celebrity 
confpired to hinder from receiving this doc* 
trine in its full extent, in his laft work ex- 
preiTes himfelf upon the artiple of fleep with 
a precifipn that is not always found in the 
theoretical part of his writings ; ^ a ftate of 
f fleep/ fays he, • fubfifting fpr fome time, 
* induces a ftate of the fyftem more ready 
f to he affe^edby JUrnuli of all kinds'^: The 
latter part pf the fentence is a very accu- 
rate and luminous interpretation of th& 
commpa ??cpreffion, tbtit we ^re refrefl^ed by 
Jleef. 

^ Materia Medica^ IL aaS. In hjs little book 01^ 
phyfiology fume Ingenious hints towards this do£farine 
will be found : Brown doubtlefs profited by thefe hints, 
9ndy I f<^r, i^ithout due acknowledgment; the old 
Profeflbr, 00 the contrary^ who had gone into other thep- 
rieS) which he outlived, could not bear to think that a 
man, who had been almoft bis lervant, (hould liave ma- 
tured his ideas into a fyftem highly ingenious and partly 

Now 
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Now after the application of cold, which, 
accordingtacirctmiftances, produces^ greater* 
oiifmaller' diminution of die a<ftions of the* 
JiviDg fyflcm, and at length fleep itfel^; 
there ms^r Iw an. infinite number of grada- 
tions between a fataJ inflammation and a 
tranfitory glow, and this according as the 
previous coldr and the fubfequent heat 
have varied in intenfityj but whatever, 
be. the degree^ the eflFeA depends on the 
feme principle. By refpiring a cold at- 
jQfiofphere the lame thing happens t^ the 
noftrils, fauces, lungs, as to tiie external 
fiirface of the body upon going into a cold 
bath; and if we pafs fuddenly from fuch 
an atmofphere into a warm room, what 
happens to the fkin will in fome degree 
happen to the membrane lining thefe ca,- 
vities ; a glow or inflammation will enfue, 
according to the difference between th« 
two temperatures and the length of time 
pafled in the cold. When the application 
of cold or moiflure to a fuperficial part only 
is fucceeded by an inflammation of the re- 
fpiratory cavities, the confent of the whole 

fyfleo) 
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iyfteni eafily explains this remote local af- 
fed:ion. The caufe of difeafe pervades at 
once and feels as it were, or fearches the whole 
body, but affeds only in a degree to draw 
our notice the organ which from habit or 
ftrudure is moft tender. Should any other 
part, from previous circumftances, have beea 
rendered more fenfible to its influence, we 
ihall in confequence have a fore throat, a 
diarrhoea, or the rheumatifm^ in place of a 
catarrh. Children are fo fufceptible of in- 
flammations that a great part of the mor- 
tality among them is, as far as I have ob- 
ferved and can judge, to be afcribcd t<^ the 
ignorance of mothers and nurfes of the 
|iower which even a moderate change of 
temperature^ if fuddenly made, ha« to ^ 
feft their tender and irritable frame. When^ 
ever accurate regifters of the mortality of 
die human, fpecies, in climates equably 
ysrarm, (hall be kept, I exped that not half 
fo many infants will be found to die as in 
Britain. Hence, in part,, the populoi;ifhefe 
of f^ch countries: (hoife gardens 'of the 
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^arth being equally calculated to rear and 
fupport inhabitants. 

Jn catarrh therefore, whatever be the de- 
gree of infjanimation, from the flighteft af- 
feftion of the noftrils or pheft to the moft 
acute pleurify, it never itak?s place, unlefs 
we pafs tQo fudjiejily into a comparatively 
warm atnoofphere, or apply a ftimulus equi- 
valent to heat. The feverifhnefs, the inters 
nal glow, the drynefs of the noftrils, th? 
hujkinefs of the bronchia?, are never felt 
while we remain in the cold ;^ they fpeedily 
come on after entering a warm room. Per- 
fons who c^n recoiled: their part, pr will atr 
tend to their future fepf^tioi^s, will eafily be 
convinced of the tnith of this fimplc and 
falutary theory. Formerly, when J firft 
heard it, I muft own that I durft pot be- 
lieve it on accoupt of its fimplicity *• It 

was 

* As far as I can judge from recolkflion, the follow* 
ing latent hypothefis was a great caufe of doubt. Ana- 
tomy feemed to demonftratc a wonderfully complicate^ 
ftrui^ure in t^ie human body. It was obvious to ima- 
gine that the fundUons or ufe of this complicated ftr udure 
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was not till having been made more atten- 
tive to fadls by a defire to determine the 
merits of thedifFerenttheoricsof catarrh, that 
I was irrefiftably convinced by my own per- 
fonal experience of thejuftnefs of thatfhortly 
ftated above, and which indeed requires 
but very few words for its expofition. Fre- 
quently after riding for hours in the rain, 
cfpeckjly during fummer, I have felt a glow 
infinitely more vivid than in coming out of 
the cold bath. This glow was owing partly 
to the temperature of the atmofphere, and 
partly to the flight exercife of changing 
cloaths. I have fometimes mide other per^ 
fons attentive to the progrefs of the phaeno- 
mena, and nothing has appeared moft 
evident than that during expofure to wet or 

muft be cdniplicated in proportion. This is a blk con« 
ception: the living body is in reality infinitely more 
Ample than it appears at firft view, at leaft a$ to the 
aftions and difiafes of its parts -, and the flrudhire is 
but a conftant repetition of nerves, blood- veflels, ceU 
lular fubftance, fibres, and fat. The anatomical knpW'- 
ledge of a furgeon, indeed, muft be minute, but it is 
not abftnife ; not much more (o than that of geo- 
graphy. It is perfectly analogous to Xubterraneous geo- 
graphy. 

cold. 
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cold, no tendency to inflammation is per- 
ceptible, but that fubfequent heat, exer- 
cife in the dry, and ftimulants, produce the 
glow or inflammation. 3y keeping quiet 
and cool for.fome time after being wet in 
fommer, and by avoiding a fudden tranfi- 
tion into^i^'arm temperature in cold wea- 
ther, and by teqiperance in both cafes,, thofe 
inflammatory difeafes, for which cold only 
prepares the fyftem, may be eafily avoided ; 
and any peribn, by adting upon thefe prin- 
ci^es, may have, at pleafure a flight or a 
violent catarrh, or no catari:h at alL 

The popula|gfccatment, therefore, of colds 
Jbring their early ftage is juft as prejudicial, 
•as the antient hot regimen during the fmall- 
pox. Warm or fpirituous liquors, warm 
clofe rocMns, and a weight of bed-clothes 
cannot but aggravate the iymptoms. The 
fame may be faid of Mudge's inhaler, 
.which . though certainly ferviceable in the 
afthenic catarrh, or catarrJbus f^mlisyl have 
ofte^er than once obferved . fenfibly to 
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heigRten the inflammation at the com- 
^ mencemoit of a common Cold *. 

It 

* ^ Catarrhum Jgitur e f rigor e effe^ - cnlore felvendum^ 
-graviffimus irror^eft. Cfntra^ frigus nunquam noctt^ niji 
-^t^^ra&imtm color ^:6clpit.-''''^^Catarr}m5 aJiaU totUs 
incidens^ uhi Jexcmtia €aufa ejus a frigore fupra re^ 
peti niqtai^ a cakre pctejl. j c^nfagiojus nunquam^ commu^ 
- nis^fape j frigorip egens ; n^n amnina frig^ri^ calari pro^ 
' iinus fuaedms i^-^-^-^firvathntm eandem firmanU 

Such is.the doiifine of Brown, (Elero. Mcdicin. IL 
~<42> 43) a^wtf/^^ author and teacher, as he is ftiled hy 
'CuHen, (Mat* M. !!• 235.) who was very defirous to 
perfaade ♦hlmfelf thaf'the ladverftry whom he notes, 
^^nd againft whom he prot^ft^.was contemptible. For 
my part,' I'coididtr his dofl^ine of the eiFeil of fti- 
mulating powers- applied to ac(J|k|dated excitablUty 
*"as die only'fpecimen of extcnfive re^oning in* patho# 
logy, calculated to afford any fatisfadion to a juflr 
thinker. 'He atoid^thofeunmeaning or vague terms, 
-that had been before fomuch employed to flieker igno- 
rance fromtheir employers and fron> others j he appeals 
to phenomfeniof the living fyftemobvipus to the fenfes ; 
and adopts flich principles of reaibning that, if he has 
not ahrays difeovered- the truth, he is feldom forfaken 
by the fpirit of a phjlofopher. 

I beg leave to add — ^not for the fake of propitiating 

- medical orthodoxy, but of pre venting mifapprehenfion-— 

that in his fyftem of opinions and practice, as d^ivcred ci- 

dier in his lectures or writings^ I have always found full as 

1 much 
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It has been, I believe, unfortunate for iki 
inhabitants of this country^ that we are not 

fubjca 

much to rejcA as to receive. HU diredions for the 
application of fttmult often feemed contrary to his prin<A 
ciples ; and, I believe, he led his followers into dang^-* 
ous miftakes on this important point. I have nothing 
to fay in defence of his perfonal condu<ft, which more 
than any thing elfe caufed his dodrines to be con<> 
demned unheard, as if the grofihefs of a man's mannert 
affe£ted the conclufivenefs of his arguments* If his im-« 
prudence, however, was highly bbmeable, and his anro^ 
gance intolerable, the libersd will allow fomething to the 
deep confcioufnefs of negle£led merit, and to the irri- 
tating fenfations attendant upon declining health : and 
pofterity may reproach an age, in which aman, poile&d 
of powers fo fuprrior and fo nobly exerted, was brow- 
beaten, deemed, almoft perfecuted, and left to pert(h 
in extreme penury. 

It is to be lamented that Dr. Brown's v wridngsi 
(hould be fo little known to thofe who are iecretly in- 
flucnced by his opinions, which in one way or oAcr 
have been fo widely difFufed as to affe£t almoft the 
whole pradice of medicine in Great Britain. His 
miftakes a difpaffionate man would eafdy diftinguifh 
and avoid ; but as be certainly did not err wilfully, I 
know not why they ftiould be held up as criminalj'^r 
cenfured with* greater afperity than the exploded tbcp- 
ries of Boerhaavc or Cullen. 

From convcrfation with the author of the Botanic 
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fubjeft tt) fuch a continued fe verity of cold, 
as fliould oblige us regulariy to fbrtily oUr- 

• felyes^ by warm tloathihg. By lineii, 
Worn e^lufively, wc lofe iiidre in health 
than We gain in coniforti which cotnfbrt 
is, perhaps, after all, merely Imaginiary ; for 
there is hardly an inftandd in which the 
fldn does not fbori recondle itfelf to wool- 
len, though there is no neceffity for placing 
it next the ikin, and cleanlinefs is juft as 
knuchin the power of the wearers of wobllen* 
The moft fimplfe method, as well is thi 

trarden^ who is nb lefs eminent ^s a phyfician thati a 
jpoet, I find that he entertains fimilar fentiments con- 
fcer'hirig th6 Brunonian doiSlrine. Several of Dr. D/s 
friends hav^ indeed afltired me^ thislt he Had difcover^d 
diefe principles many years ago^ and reduced them to t 
regular fyftem. Indications of fuch a fyftem appear ia 
fome of the notes lo his beautiful poem, but the com- 
J)leat treatife hds never got beyond the circle of his 
friends j a rare example of modefty or indlJFerence io 
. fame ! It is much to be wifhed that the anticipation may 
hbt finally deprive us of the treatife: fome peculiar iU 
iuftrations it miifl havie, every one of which would en'^ 
lighten the philofopher and guide the phyfician. The 

* aothoirity 6f the wf itci* too would feciire the do£lrine« 
a fair hearing) and his ampl^ experience wduld iinf^ir^ 
C0nfi4€nce in bis reafonings; 
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snoOc effectual, to avoid the influence of 
fudden changes of atmofpherkal tempera-- 
ture is to wrap the body in fubftanccs that 
conduft hedt flowly. Both for this reafon, 
and becaufe it is fo much le£s unpleafant, 
vrhen moifty than linen> flannel fhoidd be 
vrorn at leaii above linen during every fea- 
fbn ia Great Britain ; and thofe who feel 
it neceflary naay double it during the winter, 
ipring, and beginning of funamer. 

Li children it is of the utmoft conife- 
quence to keep the body cool, but never to 
fuifer it to be cold* Thus, without being 
enervated, they may efcape the fatal confe- 
quences of heat /ucceeding quickly to 
coU ; for it i$ not true, as feems, in con-^ 
fequence of an analogy more or lefs dif- 
tindlly conceived, to have been frequently 
imagined, that cold hardens children as it 
hardens fteeL 

Perfons^ advanced in years and fubjeft ta 
the afthenic catarrh, fufFer from the im- 
mediate application of cold or m€»iAure, 

' which 
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ivhich is but cold in another form. The 
traniition to a cold or damp air will imine- 
diately affeft them: I have obferved the 
fymptoms to commence as fbon as one 
breath of fuch air was inhaled ; and in fome 
cafes they are very quickly freed from dyfp- 
ncEa, wheezing, defluxion^ &c. upon re- 
moving into a warm dry air 5 infomuch 
that there is a ftate or the difeafe when a 
perfon may take and lofe this fort of cold 
feveral times a day. I aqi afraid^drefs alone 
will never prove fo eflfedhial a prefervative 
againft this as againft the other kind of catarrh* 
If fome portable apparatus for warnCjig the 
air before its admiflion into the lungs could 
be contrived, this perhaps would ward off 
thofe pulmonic attacks, which though only 
dangerous at a certain age, or in a ftate of 
confiderable violence, are at all times dif* 
treffing enough to be numbered among the 
innumerable evils of a moifl: and variable 
climate. 

A very recent writer, by no means defi- 
cient in acutenefs, queftions, or rather fhewS 

Mi an 
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an inclination to qucftion, the baneful tfft^ki 
arifing from the variablenefs of our climate. 

* There is, perhaps/ he obferves, * no coun- 

* try where coughs are fo frequent as in 

* Great Britain, which is generally imputed 
^ to the cxceffive variablenefs of the cli- 

* mate. But this caufe feems to have no 

* ill effed upon the health of wild aninaals, 
« who are expofed to the fame uncertain 

* weather.' — This variablenefs * does not 

* prevent many vegetables and animals from 

* ariving at their utmoft perfeftion. . 

* The blooming complexion of our pea* 
^ fantry — the permanence of their good 

* looks, and their ftrength and adtivity 
^ ftrongly fhew that the climate is not un- 

* wholefome to thofe properly educated. 

* Strangers, however, often fuiffer by the fud- 

* den tranfitions from heat to cold, and from 
^ dry to moift, whifch are fo frequent. And 

* thofe natives fufFer likewife who are de- 

* licately brought up, and who, from being 

* generally confined in warm apartments^ 
' feldom feel the natural temperamre of the 

*air. 
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* air, and acquire in this northern region 

* conftitutions adapted to Italy. — They ac- 

* quire' (from change of weather) ' Catarrhs, 

* pieurifie|5, confumptions, fore throats, fe- 
^ vers, and other difeafes, 

'* But thefe ailments ought rather to be 

* imputed to a d^ate conftitution, acquired 

* by an improper mode of life, than to the 

* climate/ — He goes on to fay, that an in- 
fant born healthy, and^ hardily brought up, 
would be nearly as little liable to injury by 
the variablenefs of the weather as a young 

Several reflexions connefted with the pre-» 
ceding obfervations are fuggefted by thefe 
paflages. i . If the wild and unhoufed ani- 
mals are lefs fubjecft to pul^ponic difeafes, 
it is becaufe thofe difeafes are rarely produced 
by natural heat ; or by any ftimuli, to which 
fuch animals are expofed. There cannot 
well be a more decifive proof, than this ge- 
neral fad, of the truth of the theory. Upon 

♦ Moore's Eflay on the Materia Medica, 1792, p. 
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this principle we may account for an ap- 
pearance that has often ftruck the patholo- 
gift. The catalogue of the difeafes of wild 
animals is tixtremely fliort. Domeftic ani- 
mals being lefs fubjedt to the action of ar- 
tificial heat and ftimuli than man> but more 
fo than wild animalsj the effedt is found 
in this inftance alfo to bfpn proportion to 
the caufc. Thus, as the author juft quoted 
well obferves, except a few domeftic ani- 
mals, fuch as are ftabled in warin buildings, 
or tended with human care, others are lit- 
tje liable to catarrh*. The. moft tender 
feem liable to few, except diforders arifing 
from the excefs, or defed:, or unwholefome 
qualities of their food, and tbefe are chiefly 
diforders of the alimentary canal i ty far 
the greater number would furvive to a good 
old age, if left to themfelves, and not, like 
half the human fpecies in our climate, fink 
back into the tomb, as foon almoft as they 
have catched a few glimpfes of the light of 
. heaven, 2. If delicate perfons are fubjed 

♦ Coughing^ the moft equivocal of fymptoms, may 
arife from a dUeafed Uver) &c, &Cf 
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to diieafes and dangers in En^Iani^to which, 
they would not be fubjeca in Italy^ k is 
evident that the difference between the cli- 
mates of England aral Italy ip the caufc of 
thefe difeafes and dangers. 3. I aaix much 
afraid that the greatcft mOTtality of children ^ 
ia among thofe hardily brought up. It is, 
I conceive, impofliblefor aman of humanity, 
or even of common refte€lion,to read the foU 
lomn^ paffage without fhuddering at the ex- 
treme wretchedncfs, and the wide extent of 
that wrctchednefs, which it announces* 
^ Poverty, though it does not prevent the ge- 

* neration, is extremely unfavourable to the 
^ rearing of children. The tender plant is 

* produced, but in fo cold a foil and Co fe^ 

* A^re a climate, foon withers and dies. It 

* is not uncOnunon,. I have been frequently 

* toH, in the Highlands of Scotland, fojl 

^ A MOTHER who HAS BORNB TWENTY 
/ CHILDREN NOT T«i HAVE TWO AXIVE*.' 

In England the children of the poor are 
fwcpt away by hun<ireds d^md by thoafands ; 

« Smith's W^^fli of Nations, h tap* 
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tind the axiom of medicine, penuria m^iorum 
caufdj is, I believe, even more ftrikingly ve- 
rified in the cafe of ppor children than of, 
their parents. But I fuppofe from what 
follows, that the author means by barUfy 
brought up, fu^h as are not enervated, . 4. 1 
apa much afraid, however, that the peafantry, 
after weathering the early inclemencies of - 
their jftation, enjoy no fuch advantage of 
freedom from pulmonic complaints as he 
feems to imagine. To mention one or two 
probabilities to the contrary: an inconfi* 
derable city, and a thinly inhabited country* 
yield tp the Oxford infirmary but a fcanty 
fupply of patients ; yet I have been told^^ 
that for a great number of years pad, ther^ 
Have been almoft always among the num- 
bter fome ill of phthifis, or threatened by 
that difeafe. Here it may be remarked, 
that neither confinement in clofe rooms, un^ 
wholeforae fumes, or an unfevourable pof- 
ture, contribute any more than an effemi-? 
nate education}, to the production of con^ 
fumption^. Again, among the peafantry of 
Warwickfhire ?ndl Staffordfliire, I under- 
9 ft?in4 
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(land that confimiptions are extremely fre^ 
quent ; not lefs fo than among the Birming^ 
ham majxpfafturers. And who has not 
often met with phthifis in the moft aiiy 
Situations ? 

Among the richer clafs this fatal difeafc 

would, perhaps, be lefs common, did they 

not by a ftrange infatuation take the 

jnoft efFedtual fteps to contraft it. If a 

greater proportion of females fall vid:ims to 

it, is it not becaufe, lofing light more than 

pien of its primary purpofe, they regulate 

their drefs folely by fan taftic ideas of elegance ? 

If happily our regret fhould recal the age of 

chivalry, to break the fpell of Fafhion woul4 

be an atchievement worthy the moft gallant 

of our future knights. Common fenfehas 

always failed ih the adventure; and our 

ladies, alas ! are ftill compelled, whenever 

the Enchantrefs waves her wand, to expoie 

themfelves, half undrefled> to the fogs and 

frofls pf our ifland, 
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TWO MEMOIRS 
TRANSLATED FROM THE FRENCH 
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DR. GIRTANNER*- 



MEMOIR I. 

THE irritable or contradlle, impro- 
perly called the mufcular $bre, 
when feparated from the animal or the 
plant, preferves its irritability for fome time^ 
and continues to contra<9: upon the applica- 
tion of any ftimulus. It retains alfo this 
property when it is cut into pieces, as is ob- 
fcrvaWe on dividing the probofcis of a but* 
terfly, or the ftamina of plants. Each piece 
continues to contrad:, which proves that 
|he fmalleft portion of the fibre poffefles its 

t Nr 6* Part of the firft mempir is 9mittcd. 
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own peculiar irritability, independent of the 
other portions. The fluids in animals and 
vegetables are endued alfo with this property 
as well as the folids. Their irritability con- 
fifts in coagubility, \yhich coagubility in 
fluids is fubjeft to the fame laws as the ir- 
ritability of the fibre. This is a new dif- 
covery ; and it fonns the bafis of many im- 
portant truths, The degree of irritability of 
both folids and fluids is confl;antly chang- 
ing ; it varies according to the age and habit 
of the fame animal and the fame plant, ^nd 
according to the fex, organization, and fizt 
of the diflferent individuals. It Is encreafe4 
by the abfencc of the common , and habi- 
tual ftimuli, and is weakened by the too 
frecjuent application of the fame ftimulus, 
or by the application of a ftimulus too 
powerful. We may diftinguiA three difr 
ferent fl:ates of the irritable fibre, or three 
different degrees of irritability of which it 
is fufceptible* 

( 

I • The Jiate of health, which is pecu- 
liar to each individual, and which I fhaU 

call 
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call the tone of the fibre, after a term of 
Stahh 

2. The Jiate of accumulation^ produced 
by the abfence of habitual ftimuli* 

• 3. Th^ Jiate of exhaujlion produced by 
the too powerful operation of ftimuli. 

The Jiate of healthy or the tone of the 
fibre, confifts in a certain quantity of the ir- 
ritable principle neccflfary to its preferva- 
tion. To maintain this ftate, the aiftion of 
the Aimulus muft be ftrong enoi^h to 
carry ofFfiom the fibre the furplus of this 
irritable principle, which the lungs and the 
circulation of the fluids are continually fup- 
plying. For this a certain equilibrium is^ 
neceflary between the ftimuli applied and 
Ae irritability of the fibre ; in fine, that the 
aim of all the ftimuli adKng upon it may 
be always nearly equal, powerful enough to 
carry off from the fibre the cxccfs pf its ir- 
ritability, and not fo ftrong as to carry off 
more than this excefs. It is in this equi- 
librium 
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librium between Ae ading ftimuli and the 
irritability fornifhed by the lungs and the 
circulation, that the health or the^ tone of the 
fibre confifts. When the fum q& the fti- 
muli afting upon the fibre is not great 
enough to' carry off all its excefs of irrita- 
bility, the irritable principle accumulates 
in the fibre, and then it is found in that 
ftate which I call the Jlate of accumulation ; 
the irritable principle accumulates in the 
fibre, its irritability is augmented, and the' 
ftirrmli produce much ftrongcr contraftions 
than when the fibre only retains its tone. 
Hence it is that in oppofing an obftacle to 
the movements of the hedyfarum girans.for 
any length of time, the movement becomes 
ccmfiderably ftronger after the obftacle is 
removed. . 

When the fum of the ftiniuli a<9:ing upon 
the fibre is too great, the fibre is deprived 
not only of the excefs of its irritability but 
alfo of fome portion of the irritable princi- 
ple neceflary for the tone of the fibre, or, 
more properly fpeaking, the fibre lofes more 

irritability 
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irritability than it receives,t and of courfe 
in a ihort time finds itfelf in a Jiate of ex^ 
baufiion^ and this exhauftion will be either 
temporary or irreparable. 

In the ftatc of temporary exhauftion the 
fibre Ipfes its tone, and fails for want of ir- 
ritability. The applicatwri of a ftimulus, 
while it is in this ftate, will not make it 
cqntrad. Provided the ftimulus be not very 
ftrong, it will produce no efied at all, but in 
a (hort tinae the irritable principle will ac-» 
cumulate afreih in the fibre, and then it 
will again contract. It is only by little and 
little that the fibre recovers its irritability^ 
This truth, I dare venture to fay, is as new 
as it is ftriking. It unfolds a vafl number 
of phamomena. hitherto inexplicable. Let 
us obfervc, for example, the motion of the 
heart; the heart contrads firom the fti-» 
mulus of the blood, and impels the blood 
through the arteries ; it then again dilates, 
and the blood enters. But the heart does 
not contrad itielf immediately upon the 
firft imprefiion of the blood. Its irritabi- 
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Ety having beeh leflened by the preceding 
itMitradion/ it reqiiires half or three qiiar^ 
ters o£ a fecond before' the irritability o( 
the heart fhall have accumulated to fuch a 
degree that the new ftimulus can aft upon 
iL It is impbffible t6 explain the motioii 
©f the heart upon any other principle^ Hal- 
ler has ihdecd very well explained tbd 
motion, on the principle of the irritab^ity 
of the heart ; but he was never able to an- 
swer the famous objeftion of his opponcnt^^ 
who feid, if the blood a<3:s upon the heart 
as a ftimulus> and. its contraftion is the 
confequence of fuch aftion, how coftidS it 
that the heart does not contra<9: ai5 fobn aa 
the blood enters it, but that it flows in fbme 
dme before the contradtioti is renewed ? 
Why does not the effect immediately fol- 
low the caufe ? Haller could never ztifWit 
this objedtion, nor feVeral others of the like 
nature, inafmuch as he was a ftranger to 
the laws of irritability. The nieilftrual dif-* 
charge in women is explained on the fame 
principle. The ftimulus 01 the oviries a6l-* 
ing contimially in women after the age 6f 

puberty 
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imberty (as I fhall prove- elfewhere) neyer- 
thele^.does not produce its eflfefts till the 
end of eight and twenty days ; becaufc this 
period of time is neceflary for the uterus, 
in its Aate of hqsdth, to acpumulate ijts ir- 
ritability in fufficient quantity for the fti- 
n^ulus to ad; the difcharge ceafes after 
the irritability of this organ: has been dinai- 
niihed and returns .with the returning irri- 
taJbiMty. All the periodical motions in ani- 
mals and plants^ as well as their periodical 
dife,afe$y may be explained upon the fame 
jgrittciple; that is to fay, any ftimulus 
which, is always prefent, and continually 
gifting upc^n the ;6bre> produces no feniible 
fiffcdi, till , the exhauftecj irritobility of the 
fibre ihall have been accumulated afrefh^ 
The periodical motions in organized bodies 
depend on the alternate exhauilion and ac<^ 
cumulation of the irritability of the fibre. 
A teraponuy cxhauftion of the irritability 
of the hedyfarum girans is produced by the 
heat of the fun and by eledtricity, accord-* 
ing to the obfervations of M. Brouf-* 
foaet. The eledrical fluid exhaufls alfb 

N the 
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]the irriubility of the mimtSU pudica fbt 
feme time, ks the abbi Bcrtltofon has ob- 
fcrVed. * ^ ^ - .^ 

The total or iri^arable cxhauftion of 
the fiWe confiSVs in i total lofs of its irri- 
tabilityy as in the cafe of gangrene. The 
fibre changes its colour, becomes daric or 
Hack, and fobjeift to the laws of faorgartized 
Inatter, and begins to decdnipofe and putrefy*. 

A very powerful ftimnlas[ ^i\\ iii a vtrjr 
fliort time reduce the fibre to this llatew 
Such, f(:xr inAance, is the ftate of the fibre Ih 
animals kMled by very ftrohg poilbns, by the 
bite of a rattlefnake ; in ahimals deftrcyed 
by a knife dipped in lhe jnlee of ^ aco- 
nite, or by pmfoned arrowfe. The irritabi- 
lity of manyinfefts, and of the-gfcitfeft part 
tff plants, is irreparably' exhaufted by ihefti- 
'mulns of the propagation of the fjiecies,. -fb 
that they die the moment the work of ge- 
Iteration is compleated. ^r. Prieftl^ 'h^ 
'dbferved, that in expofing plants ^to &it 
^imuluTs of air in which animal iubftancet 

have 
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have putrefied^ it alw^ happened that, ei- 
ther the plants being vig<>rous enough to beaf 
the adiidn of the ftimulus, their growth was 
very rapid, or the ftimuius firoved too pow- 
trfiil, and Ae plants died ; their irritability 
was eidiaufted in aninftant, and their leaves 
became black and gangrenous. 

The Irritabiie fibre, from the firft moment 
of its £xiftence to that of its dMbliition, 
being conftantly fiirrounded by the body 
which a£ts upon it, and ftimulates it, and 
tipon vrhich it re-afts by its contraction, it 
follows, that during the period of its exift- 
ence the irritable fibre is in continual ac- 
tion; that its -exiftence confifts in aftion; 
■and l3iat it is not a paffive ftate, as fome au- 
thors have a.frerted. Hence, external ob- 
jedfcs having no km^diate aftion upofi the 
nerves, and only afting upon them, and 
protkicing Aeir different fenfation?, through 
the medium of the irritable fibre, it is 
plain that the ideas we have of extcmrfj 
objefts are not conformable to thofe *b^ 
jc&s, but that they arc varied and modified 

N 2 by 
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by the irritable fibre thro^gh which they 
arc tranfmitted to us. Obje<as, therefore, 
appear different according to the different 
ftate^r of the fibre. The irritable fibres, 
which are combined together in every in- 
dividual, whether aniiml or vegetable, forni 
a fyftem of fibres, in which the integral 
parts aft continually upon the whole, while 
the whole re-ads upon the parts, fo that 
every ftimulus which adts upon any fibre 
in the fyftem will deprive that part of its 
irritability; but this lofswill foon be repaired 
by the fyftem, and every fibre will fiirnifli, 
in proportion, fome fhare of its own irrita- 
bility to fupply the lofs in any one fibre* 
Thus it is that a very weak ftimulus, but 
one that is conftantly ading upon one part 
of the fyftem, fuch as flow poifons, the 
abufe of fpiritupus liquors; &c, exhaufts in 
the end the whole fyftem, and produces 
death. For the fame reafop, a very pow- 
erful ftimulus applied to one part of the 
fyftem, fiich as laurel water, opium, the 
poifon of the rattlefnake, will in an inftant 
exhauft all the irritability of the iyften^, 
I deftroy^ 
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cjcftroy the animal, and leave the fibres 
without* any irritability. I am convinced, 
from repeated experifnents, that opium, al- 
cohol, ammoniap, a folufion of fiigar of 
lead, fulphuric aether, defkroy animals by 
exhauftihg the irritability of the wKole fyf-^ 
tem, and that the miifcjes qf the animals 
deftroyedhave,byl:heapplIpation of thefe fti'- 
mull, been wholly deprived of their irritabi- 
lity. The efFeift was the fame when thefe 
ftimuli were applied to the niufcks arid fto- 
mach, and when inje<5ted into the v^ins of 
animals, I have alfo made very, furious 
experiments with the fgme.fubft^nces upon 
vegetables. 

The Irritable fihres iii the farne fyftem 
have not all the fame degree of irritability. 
They have different degrees of capacity for 
the irrita^lp principle* The capacity: of the 
fibres is in the ratio of their diftance firom 
the heart. Thpfe equally diftant have the 
fame capacity. Every ftimulus which affedts 
one of the fibres affedtg the others at the 
f^pic tiQie and in like manner, Hencq 

N 3 * the. 
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fha (ympath^ of diflferent andfeparatt part$ 
and th6(e furpriflng phenomena which hi*- 
thtrto have bceh cxpl&ined by the harmony 
of die rierves> althongh we fee the lame 
phenomena in the vegetable kingdom^ 
which is deprived of nerves* Thcfe fym- 
pathetic phsenomena ireobfervabk through- 
emt organized nature. Whatever part of 
the polypus be touched, the whole will 
tontraft> and its arms will contra^ them-* 
felves by fympathy. If a worm be tou<Jie4 
With the point of a pin, without Wounding 
3t, the whole worm will be feen to eontradfe 
itfelf; which is a certain proof that the 
difFerents parts are aiFedled by fympathy* 
If the flighteftimpreflion be made upon one 
of the leavis of the ^verrhoa car^mbola, 
not ofily that leaf but all the neighbouring 
•jBtes, and frequently fome of the diftan!^ 
ones, will coAtraA themfelves by Sympa- 
thy. 

When the itritabk fibre has loft ife tone, 
4nd M*> either from zn excefs of the ini- 
laMe ^rinSipl^i or frdm a deficiency ti 

this 
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t^ fviQCJpIb» it is diT^fedj^ ^nd tb^e fyik&m. 
of yfhkhk ^n|^ ^a 4)aiT i^ffers ^nd bc«> 
tipmes diieai^d throu^ {ympf^^hy^ All th^ 
difeafes of animals and vegetables may be 
ranged under two beads ; to wit : Firft, the 
4^i^es of Meumuhison cauied by the a^pcu^ 
iwlaCion of t^ iiritafcle principle, and b)r 
the dHninifhe4 a<ti<m ^f the hahitoal ilimuli^ 
Sfecondly, -the difeafes offxhai^ion^ caujfed by 
a d^«6; of the irritable principle proceeding 
if^xia^^ encr^afed a^ion oi the habitual 
ilimuli, or froQi fJ^ ;addilion of new ilimuli, 
Ujndef t\^k two claffles may bp ranged al| 
d^fes wha^tever* Paradp»cai as, this 
propo6tipn muil neceilarily app^ to thoia 
who htv^ iiot refle<aed oo the fubje<D:, it 
is nererthdkfs true;, apd \ iljall giye thf 
«ioft cQnyiackig proofs of it in a ifvrorlc I ai^i 
about to publ^ . . 

.Remedies remove the di&afe by ^hfiir 
adion «pon the irritabk fibre, and by ex^ 
\»}§Stxtg ite irritalf^ty, when the ^(esSc jj^ 
t]]^t of accumi4atV>n 5 cm* by diminishing th? 
a^fU^a of thp Qoo^skon ftimul^f and cqnfe^ 

N 4 . qufntlj 
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qucntly by prcventmg a total ekhatiftieni 
where the difcafc is that of exhairftioii;' 
The efFedh tif poifons drfe to be expfeinfe<i 
in this wayw' 
Poifons, remedies, and in geneftil all ftir-r 
rounding4)odies ad:ing only on' the irritabfe' 
fibre, it follows that they atft Upon the' 
fyfteip in a fimilar marinex, and that every 
fiibftance capable of producing ttte* greatefi 
poffiblc eflfe£t upon the fibre,^ that is to 'fay, 
every fubftarice cabbie of exhaufting all 
the irritability both of the fibre itfclf and 
of the fyftem in an inftarit, as, for inftancc, 
laurel water, or white arfeftic, is alfo capable 
of producing all the inferidr 'Agrees of ac- 
tion, pther by adling upon a fibre lefs ifri*^ 
table, or by afling upon the fame fibre^ 
but in a lefs quantity. Laurel w?itet,op^v 
um, white arfenic, ammoniac, are of courfe 
both medicines and poifons capable ^ of 
healing as well a:s of producing all maladies 
whatfoevcr without exception. And* this is 
confirmed by a number of experiments 
which I have made upon dififerent^aninuiK 
This truth feems to me of the utmoft im-« 

portancei 
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pbrtance 5 and ^ abbe Fontana, who mado 
mdvef than fix hundred erperunents to prove 
that ammGhiac iis no remedy againft the bite 
of the Mptt, Would have faved himfeif a 
gi^at^deat of time and trouble, had he beea 
acquainted with it. If inftead of applying 
Ae vendtti of thevi|>er to fo many animals, 
arid afterwards applying ammoniac to the 
wound, he had* made a fingle comparative 
^tperiment, and had applied ammoniac to 
a 'Wound made by a lancet that was not 
poiibhed, he would have found that am- 
moniac itfelf; applied iri this manner, would 
have produced a dife^e "exaiftly analogous 
to that caufed by the venom of the vipef, 
and, confequendy, fo far from removing the 
malady, muft neceflarily increafe it> by ex- 
haufting^ the irritabiUty of the fibre in a 
Much lefs time than the venom of the vi- 
per by itfeff was capable of doing. Mr.^ 
Fontana has made more than fix thoufand 
experiments upon the poifon of the viper; 
he employed more than three thoufand vi- 
pers, and caufed to be bit more than four 
thoufand ankials, and the conclufion he 
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A^w Eftcir this Indy eoDriapiif nymber of 
cibiarvaciaii^ w^-s th«t the pfi^^. of the vi- 
pw kills dll ftnimai^ and prodoc^s rt^ difrr 
c»fij by its a^tioft.oA tl^ blood. rBnt. 
wby dki Mr* Fofttaaii B^€£i tf> tB^e the 
decisive e:s(pcrimcnt, die ^perimerltim crucijh 
of BwoQ. It is well ki^owB that frpg??^ ai)4> 
xmey tnimats with cold bloody ^ live a long 
tiflfie without the heart> aiid/«n^ely; d^rr 
• piived of blood. If therefore thepoiiba of, 
the viper kills animals by its:a<^io9 on th9^ 
bloody tf will not deftroy frogs withc}H% 
l^ood. But experimfot contradiA& thi^ 
£fHt£>0ing« The poifon of the riper wiU 
k3l^og9 without blood in as (tif>rt a np^ 
ai k kills thofe a«(|mals who have not }o^ 
their bloods It is not therefom hykB ap* 
tioo upon the blood that the venpm «f dap 
viper deftroys animals f and* thua doe^ Ji| 
btppen that a fi^gie expcrv^xif: f^fq^nU^ 
Overturtt$ aU that iixthou&nd other ei^peij-t. 
irients have apparently cftabliihedf ^?- 
cOfding tomy e^^perinaentSt ppiifib^^opf^a^i^ 
upon xhjt Wood jqA a| they do . i^pon ^ 
aittfciilsur fibfe, by ^priving ii .§f ita priBit 
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cifde *f iriitalMBty^ <» o£ to oxyg^e* Aftet 
Ifcftvi^ fltiide this obfentttimi' upon t}te qx« 
p^riffl«i» of Mr. FoiittiW^, I itmft cialiifl| 
^e jaftki m wiA^ tk^ ] kst9<e fouial ^ faii 

thdfe wWck I Ittve wpwttd, die wAjlt 1m« 
been txoSAy eonfonftable to tiki (|<^€otitiit 
giveh by bkn i it k in hid cdncklkmft onfy 
thdt h^ a|^af$ to be decc^ed; 

The efFedt produced upon the irritable 
fibre by any ftimulud^ h iq % ratio €om« 
poimded of the degree of irrit^iMty of dM 
fibre, and of the force crf^die ftiniulti9« The 
ftme ftimului will produce greater «mtrac- 
tions upon a fibre more irritable than upon 
one le& irritable; and the irriti^^ty of the 
^bre bdng the fitme, it will tbnt»a itfelf 
mwe upon the. applieatioii of a ftrongcc 
tl^n of a Weak<»r ftimulud. 

The effc<a produced upon an irrkablc 
iibre by any ilimulus is in the inverfe ratio 
of the repetition of its application. Csetc- 
lifrp«ihbm> the tfk6t of any ftimnlas di* 

miniihes 
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mihifhes every time its applifcatiofl is re* 
peated> till atlsft the' efiedt is notbing, or 
so. 'This ex{4aiffis the f)h2inoineJ*a' of 
habits and manyrothorph^omena hitherto 
incxplicahle in ibc animal and vegetable 
ceconOmy. - The naimofa pudiea, for exam- 
plc, expofed to a ftfong wind, contrads. it-^ 
fclf s but it ceajfcs^ to contrad: itfelf in obe- 
dience to this jftimulua after it has been ^c^ 
cuftomed tp i^ 

The^efieifl produced upon th«i irritable 
fitK-e.by any fliDmlus, is in a ratio com- 
pounds^ of the degree of irritability of the 
fibre apd ^P degree of the force or the fti-^ 
piulus difecStiy, jswd.the degree of the ha- 
bit of the fibr? inVerfely, Let the force 
or intenfity of the itiipulu?| = ^, the d6-t 
gree of irritebility of the fibre =: 6, the de- 
gree of the habit of the fibre = c, then the 
cffeft produced upon the fibre or x wilj 

rr-^. But all the ftimuli a^ing in thfr 

fame manner, that which diminiflies the 
jrrft^bfli^ of the fibre fcr a pertain ftimuT 

lusj^ 
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lu8, wUl in Ac like manner diminifh it 
for the Simulating force in, general, where- 
fore the habit of the fibre is ooippre-- 

■ * .... . . 1, , ^ 

tended under its degree of irritability, or c 
is comprehended under i. Therefore ^ 
will = aL 

The efFed: produced upon the irritable 
fibre by any ftimulus,or jc, beii^always equal 
to a6, it follows that the value of a and ^ 
being known, the value of a: is known. But 
admitting an unity fixed and cpnftant, it 
wiU be eaiy in all cafes to exprefs by num- 
bers the degree of irrifeibility of the fibre 
.and the degree of the force of the ftimulus, 
or the value of a and ^ confequently at 
will be eafy to find the value of x. All 
the art of medicine then confifts in the art 
of finding the value of x, that is to fay, 
in finding a ftimulus adequate to reftore 
^ tone of the fibre. Thus, if thefe pria- 
ciples be true, phyfic, which at prefent is 
an art of mere conjedture, will be reduced 
in time to the certainty of calculation, and 
after tables fliall be formed to exprefs the 

,, ' values 
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TaJaes d^a and iJ, and the ftj^ns by ivhidi 
they may be known, tlus calculation wiH 
T>e io fimple and eafy, that it will form a 
part of the education df cvtry individual. 
But further, the. irritafbte fibre being the 
feme in all organized nature, difeafes and 
their remedies will of courfe be the fame 
for all organfeed beings r tfiere will thch be 
no diftindticm between medidne, farriery, 
and agriculture, but all diefe fciences will be 
confounded, and become one, under the ge- 
neral name of unherjalphyjlology. The 
art of pharmacy and the fbienceof prefcrip- 
tipn- writing will become ufelefs; a phisfl 
cf alcohol or laudanum wiH /lipply the 
place of that enormous quantity of drugs 
which crowd the ftiops of apothecaries^. The 
trade of die druggift — ^but hold, if I continue 
^is prophetic language, I fhaH only expofe 
myfetfto ridicule; for, as Helvetiitt obfef ves^ 
» every idea very foreign to ourliabits of fee- 
^ing and thinking appears ridiculous to uis. 
*^ We never value any idea j but what are 
^ analogous to our own, becaufe we are 
^ under &e ncceffity of cfteeming ourfelves 
^oilly in others/ 

Thofc 
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' Tht>fe flmxuli which I call common and 
faabftaaUbecatife theyaiftcontintiallymorcor 
lefs upon the irritable fibre^ are, heat^ lights 
fiourijhmeni^ aSry tbt eirtuldtioh t^the bloody the 
^ftimuhi of generation y and tbt nervous ftimuK^ 
So long tis the adiion of thtfe ftimuli is fn 
proportion to the degrfcfe of irritability cf 
Ae fyftcm, and ^le fiim df their adion is 
nearly eqtiai to the fiim of the irritable 
prindple abibrbed by the lungs, and dif- 
trftmted by the circulation, the whde fyf- 
tem will he in proper order, and the con- 
ftituting fibres will have Aeir tone. When 
tme or moire of thefe ftimtdi a6i: more pow*- 
erfiilly than ordinary, or the fihre l>ecomes 
more irritaWe, while the degree of theiu:- 
lion of the Hamuli remains the fame, the 
exbaufiion of the fyftem, and one of tii^ dif- 
cstfes in its train, will be the confetjucnce. 

The abfbice of one tjr tnotr of fliefe !ffip- 
tnuK will produce an accnnmiatwn of irrtw 
^tabflitjr m the fyfteiii, and give birth to otte 
of the diibafes of thii clafs. I ihall fpeak 
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of all thefe iHmuli feparatetyyit^ order that 
I may be better able to e3q>lain myfelf. i 

Of beat.-^Tht beat of thc^ a^mo^bcre# 
and of all furrounding bodies^ a£i:$ upon the 
fibre and ftimul^tes.it. , I afli^cpiiyinccdpf 
the ftimulating a^on of heat fr,QWX dired 
experiments. I have expofed finall f nimak^ 
fuch as cats> dogis, rabbits,.&c; in xovered 
veflels, to the heat of boiling water, v^fhdp|i 
lurrounded the veffel in^ whiph the, animal 
was placed, fo that the watcr^ could not 
touch it. Animals deftroyed by heat in 
thefe experiments, upon difleclion have beeji 
found to have loft all their irritabiK^. 
Their heart and mufcles contraiSled thena-- 
felvesbut feebly, even upon the applica^ 
tion of the ftrongeft ftimuli, fuch as ele(9;i:i- 
city. It is proved by fome beautij&il ex.- 
periments of Mr. Hope, that heat ad:s as a 
ftimulus upon plaats ; and itvis obfervable 
Aat plants expofed to the. £un areviargcr, 
apd, produce more ilowers and fijuit rthgn 
.thpfe whiph are lefe expofed tto heat. 
Trees in general are more luxuriant which 
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gfdw in the fouth than thofe in the north* 
This is a proof that heat is a ftimulus to 
the irritable fibre. The difeafes of hot 
climates are all the difeafes of exhauftion, 
raufed by the too powerful, action of the fti- 
mulus of heat* Hence the cuftom of tak- 
ing ice in hot countries to reftore the tone 
to the fibre, by abforbing the heat and pre- 
venting its ftimulating aiftion. The irrita- 
bility of the hedyfariMii gyrans is exhaufted 
by the heat 6f the noonday fun, according 
to the obfervations of M. Brouffonnet; 
^nd by the experiments of M. Fontana and 
M» Medicus it is proved that the irritabi- 
lity of plants is great in the morning, dimi- 
Qi^xed during the heat of the day, and lit- 
tle or none in the evening. 

. O/'foiyi— Cold being a lefs degree of heat, 
its ciFeiSls upon the irritable fibre are in pro- 
portion to the habity or the quantity which 
is neceflary to the fibre to prefervc its tone. 
The animals and plants of hot climates, 
that require the ftimulus of a great heat to 
prefcrve the twe of their lef$ irritable fibres, 
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arc affeftcd by thc'leaft abftraftion of thi* 
habitual ftimulus ; the irritability of their 
fibres accumulates in confequence of this ab* 
ftra6tion, and the return of the heat agaia 
cjdiaufts the fibre. The more intenfe the 
cold is, the greater is the accumulation of 
irritability. After the fibre has been ex- 
pofed for fome time to a great degree of 
cold, its irritability is cncreafed to fuch a 
degree, that ,the moft trifling degree of heat 
produces the moft Violent cffe<5ts : hence 
die glow experienced in coming out of a 
cold bath ; hence the difeafes which arc 
caught in coming out of the cold air into a 
warm room, and which medical men attri- 
bute to checked perfpiration, a fuppofitJom 
entirely falfe. 

The leaft movement is attended with fit- 
tigue upcm the fummit of high mountains, 
as I h^ve frequently experienced, but efpeci- 
ally in 1785, upon the top of the Buet, and, 
ar M. SaiiiTure has likewife obferved, upon 
Ae fummit of Mount Bknc. The reafoit 
of it is this; the fibre is rendered fo irritably 
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by the coldof thofe mountains, diat th* icaft 
motidn of the mufctes, or what is the fan^e 
thing, the leaft action of the nervous Oi* 
muli, exhauils it. It is b/ thd g)^(kul afl^ 
plication only of heat that frc^en. limbs can 
ht recovered, and it is neceflary always to 
begin by rubbing them with fnow; with* 
out this the fibre will be exhaufled, and be* 
come gangtenous; During the winter, by 
the abfence of the ftimulus of heat, and in 
part of light, plants arid many animals 
become torpid, the organs of circulation 
and of nutrition perform their fundtions 
but languidly, and life itfelf appeal's fuf- 
pcnded. In confequence of the diminifhed 
aiSkion of thefe ftimuli, the irritability ac^ 
cimiulates, andmanifefts itfelf at the return 
of fpring. The leall degree of hfeat then 
produces the moft violent efFeds upon the 
fibres thus delicately irritable. Animals, 
which had concealed themfclves undet* 
ground, venture forth fronTtheir fubterra- 
n/6ous retreats, plants put forth their leaves: 
and flowers, and man himfelfis fenfible of 
the ftimulus of heat in the gaks of fpring, 
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his fibre 1>eing rendered more irritable by 
the winter's cdd. .VegetatiMi is much 
more vigorous irt fpring time than during 
the reft of the year. It diminilhes during 
Aimnier in proportion as the irritabiiity ac- 
fciimulatid during winter is diminiftied by 
the a<aion of heat and light, and, laftly, is 
exhaufted in the autumn* Dr. Hales ob- 
ferved, that the rapidity with which the fap 
x^irculates in the vine during fpring. is five 
*times grftater that the rapidity with which 
the blood flows in the arteries of a horfe. 
'This motion is much flower in fummer, 
^nd dmoft ceafes in autumn. It is not the 
cfied: of the heat alone, for if tha t were the cafe 
-it would increafe as the heat increafed, and 
^the cffeft would be proportionate to the 
caufe 5 it. is the efieift of the irritability ac- 
cumulated in confequence. of the abfence 
tof heat during the winter* The eflfeds of 
\vinter ^re very great in cold climates, bc- 
caufe the accumulation of the irritability 
i«- in proportion to the abftra<Jtion of the 
ftimulus of heaL In Lapland corn ripens 
.in fixty days, whereas in France it requires 
'^ . . • . ^ u "an 
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an hundred and twenty, or an hundred and: 
thirty days. The truth of what is here ad- 
vanced may be proved by expofing vege- 
tables alternately to heat and cold: it is 
furprizing how much their growth and the 
power of vegetation is increafed. But in 
diefe experiments care muft be take;i to vary 
the tcmpexature by degrees ; bec^ufe the ir- 
ritability accumulating in the fibre by the 
abftrai^on of the heat, a very finall quan- 
tity of this ftimulus then applied is fuffici- 
cnt to exhauft it entirely, or to deflxoy it* 
Hence it is that the return of cold aijd froftin 
the beginning ofYpring is fo noxious to vege- 
tables, and that the year is in general more 
abundant after a very cold winter. Mr, Foiv 
, tana obferved, that during winter the vipers 
which he kept for his experiments were in 
jL torpid ftate, though the thermometer w*ts 
at 59**, He endeavoured to render them 
vigorous by warmth, and expofed them tq 
a heat of 67* only. In two minutes they 
died, though during fummer they bear a 
much greater degree of heat; but then 
ihey are lefs irritable. Spallanzani bbferved 
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that newts bufy thcmfelvcs in the earthy 
and bceomc torpid, in the month cf Odober, 
before the thermometer in the fhade falls 
to 54 f, and that they re-appear in the 
month of February, though at that time it; 
freezes every night, arid frequently during 
the day the thermometer is many degrees 
below 54% What is the reafon, enquires 
this excellent obferver, that thefe animals 
revive in fpring> vvrhen the cold is more in^ 
tenfe, and fink into torpidity at a much leiJ 
degree of cold in autumn ? I will folve this 
problem, by obferving that in autumn a 
very great ftimulus is required to aft upon 
the fibre of thefe animals, exhaufled as it 
has been by the heat of the fumnacr ; but 
in fpring, the Icaft ilimulu8,the leaft mcnaSt 
of heat, is fufiicient to put thq^fibre in aftion, 
its irritability having ac€umulat«l during 
winter in confcqucnceof the abfence of tht 
common fiim^li. 

i/^/ is alio Aer comin<» ftimulus. To 
convince myfelf of the Simulating quali^ of 
light upon plants by direft experiments,! 
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Enveloped the leaves of fome plants in an 
tipalic body, ([> that the air might have free 
^ticcds, while the Kght could not penetrate. I 
£>Qnd that thefe leaves became more irrita- 
ble Aan the Others, the irritability having 
accumulated. By the abftradtion of the 
iHmulus of light, tJie irritabilitjr of organ- 
ized bo<£es accumulates, znd a difeafe en* 
fues, which is ealkd etiokment. Animals 
deprived of light, ^dHving in dark placet, 
lofe their colour and 1>ecome white, as is 
obfcrvable in arftic animals during the long 
nights in the countries , near thfe pole: I 
.have ob&rved it alfo in the animals tha^t 
inhabit the Alps, and which conceal them- 
felves for the greateft part of the year in fub- 
terraneous dwellings. Blanched plants lofe 
'Aeir green colour, and become whitifh and 
fickly. Some poifonous^ plants lofe dieir 
noxicMM qualities, and become agreeable to 
the tafte, merely by the abftraAion of the 
Aimulus of light- White animals and 
plants are very irritable ; and it is obferved 
•<liflt thefe animals and plants are not capa- 
ble of iupporting a grc^t quantity of lights 
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The a(9:ion of the light upon plants has 
been very well obferved by Dr. Ingcn^ 
houfz and Mr, Senebier, and the manner, in 
which colours are produced has been ex- 
plained ty Mt de la Metheric, It is well 
known that animals that have, been tamed» 
jtnd efpccially domeftic animals, change their 
colour by education ; but an obfervation 
that has perhaps efcaped paturalifts is, that ' 
this chang;e is conftantly from dulj colours 
to thofe that are brighter or lefs dull I 
have often obferved, that the change takes 
place more frequently in djirk than in light 
places. Mice kept in a cage in a dark 
room have produced white mice. 

The third common ftimulus is that of nth- 
trim^nt. It requires a very fmall quantity 
to fupply the daily loflcs; the greatqft pojv 
tion is employed in depriving the ftomach, 
and of courfe the whole fyftein, pf its fupcr- 
fluous irritability. This is proved by what 
is obferved in organized bodies. All ani- 
m^b are more irritable before thaiT aft^r 
food. Hunger, of which appetite is the 
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Icaft degree, is caufed by the accumulated 
irritability of the fyllem. The gaftric 
juice a6ts upon the fibres of the ftomach be- 
come more irritable, and produces the fen- 
£ition of hunger, . Spallanzani has obferved 
ihsA birds of prey do not void indigeftiblc. 
bodies, fuch as pieces of glafs or metal, 
which they have taken in with their food, 
before their ftomach is empty. Thefe in- 
digeftible bodies cannot be voided while 
the ftimulHii^ of the nutriment a<fts upon the 
ftocaachj but as the abftradion of this fti^ 
mulus gives th« irritability of the ftomach 
an opportunity of accumulating, the indi- 
geftible bodies very ftrongly ftimulatc the 
fibres of the ftomich, make them contradt, 
and by this contraction they are voided* 
It is poflible to do almoft wholly without 
nutriment, by applying from time to time 
fome other ftimulus to the ftomach, fuch 
as tea, coffee, alcohol, opium, and by ex- 
haufting by thefe means the accumulated 
irriltability of that organ. By the entire 
Abftradlion of the ftimulus of nutriment, 
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the irritability of the fyftem is prodigioufl j 
increafed* There arc many inftanccs of per- 
fens who, not having eaten any thing for 
many d^iys^ have been intoxicated, and 
killed, in coniequence of fwaUowing^ with 
great grecdinefs, two or three cups of broths 
Plants fuddenly tranipUnted hosa a meagre, 
into a very rich foil, produce no fruits or 
ieed^ and die in a fhort time of a particu«^ 
hi difeafe, caufed by excefs of nutriment. 

The circtiktim o/f' the fiuidt is the mcd 
powcfful of the common fiimuIL .The 
. blood, which oxygenates itfelf during it? 
j)a£a;g^ through the kings, parts vrith its 
pxygene in the circulation, the oxjfgena 
haying a ftrongcr attrafltion for the ktitable 
fibre than for the carbon which is con- 
fined in the blood In this operation the 
heat combined with the oxygenc is fet free. 
Hence animal and v-egetable heat. The 
blood afls continually upon the irritable 
fibre, and the fibre re-ads upon the blood, 
and this aftion andre-adion are ilronger in 
4 proportion 
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proportion as the circulation is more rapid, 
and as the air which comes in contaA with 
the Wood in the lungs contains more oxy*- 
gehe*air. 

When any local ftiriuilus continues to 
H6t upon any part .of the lyftem, the cir- 
cidition becomes more rapid, and a fever 
is the confequence. Is the flimalus 
weak, a flow fever enfues, which will by 
little and little exhauft the irritability of 
the fyftem, and the patient will die of a 
confumptiom Is the ilimulus ftronger, or 
the fibre upon itadts more irritable, we ihaU 
havc^ 2m ardent fever, which will eidiauft 
the irritability in a lefs time. In fine, is 
tfie ftimulus very violent, or the fibre dif- 
cafed by an excefs of irritability, we fhall 
have a putrid fever, which will deftroy the 
patient, whether animal or vegetable, and 
will exhauft the irritability in a very fhort 
time. But whatever be tibe nature of the 
ftver, the fibre irritated by the ftimulus 
vill a^ upon the blood more than wdina* 
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rily, the rc-adtion of the blood will be ia-< 
crcafed in proportion, the circulation will 
be more rapid, the blood will abforb more 
oxygene, and the whole fyftem wiH be 
furcharged. By this means the irritability 
will be increafed, the animal heat aug- 
mented, and the eflfcift of the aftion of 
the ftimulus becoming greater in propor- 
tion to the accumulation of irritability, a 
total exhauftion of the irritability, or the 
death of the patient, will enfue* There are 
two methods of preventing the fataleifeifts 
oi ^ local ftimulus, wbofe operation ufK^iv 
one. part of the iyftem is conftant. The 
trft confifts in preventing the furchargc. of 
oxygene in the blood, which is accbm-* 
pliflicdby diminifhing the proportion of oxy- 
gene gas in the air breathed by the patient, 
or by diminifhing the quantity of blqod 
by phlebotomy. The fecond method, con- 
fifts in applying ftimuli capable of exhauft- 
ing the irritability in proportion as it ac- 
cumulates; fuch as wine, opium, bark^ 
heat, &c. Phlebot(»ny adts by diminiihing 
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the quantity of blood, and confequendy its 
operation is attended with this cffeft, ^viz. 
of diminifliing the re-ad;ion, and reftoring 
to the fibre its tone. I fhall here obferva 
by the way, that the advice which many 
phyficians have given, to make the patient 
bceathe oxygene gaz, is the moft pernicious 
they can give ; for the patient always finds 
himfelf worfe aft^r having breathed this 
falutary gas, as I have frequently had occa- 
fion to obferve. 

The nervous Jitmulus\% the only one which 
is peculiar to animals. It is this ftimulus 
which is the caufe of the voluntary motions^ 
of conyulfions, and paffions. The paflions 
differ from one another only in ftimu- 
lating the irritable fibre more or lefs. An- 
ger and joy are very powerful degrees of the 
nervous ftimulus; content and hope are 
.weak degrees ; fear, forrow, fright, defpair, 
are not abfolute degrees of this ftimulus, 
they arc only the abftraftion of the ftimuli 
of hope, content, and happmefs. Anger and 
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joy adl as very powerful ftimuli> and exhauil 
the irritability of the fibre in the fame man-< 
ner as any c^her ftimulus whatever* Con- 
tent and hope are degrees of die nervous 
ftinwJus,, neceflary to fweferve the tone of 
the £bre. Sorrow and fright are de-^ 
grees too weak. If they continue to a6t> 
the irritability of the fibre accumulates* It 
is well known that fearful and melancholy 
perfons are oftener affeded by the ftimu- 
lus of contagious difeafes than they who are 
free ffom fear, and who take the precaution 
of applying a greater quantity of ftimulus 
than ordinary to their fibres, by taking 
wine, vinegar, opium, and bark. Accwd- 
ing to the dbfcrvations of Mr. Fontana^ 
timid and fearful animals die much focmer 
of the bite of tl» viper than courageous or 
irritated animals. Joy excited by the an- 
nunciation of good news to a forrowfiil 
peribn, and one of ccHirfe very irritable, has 
often caufed^ death. The ftory of the Ro* 
man mother is well known, who was be.- 
wailii^ the death of her fon, and who 
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dropt down dead for joy the mome&t Ae 
(aw him enter her room alive. 



By the abftradtion of many of the com* 
mon ftinuili for any length of time, the ir« 
ritability of the fibre accumulates fo mudi» 
that the moft trifling iHmulus produces the 
tnoft violent eflfed:s, and frequently even in- 
ilantaneous death. This diieafe is called the 
fcurvy, concerning the nature of whiph me- 
dical men have formed fomany £dieandri-- 
<Uculous theories* It is of the utmoft import*«> 
ance to mankind to know the true i^ture of 
d>is diiea£^ ; iince, in consequence of our ig^ 
norance in this particular, we have been un* 
able to find a fure remedy for it, and fo 
many thoufands of lives have fallen a facrL- 
4ke to its ravage, in armies, fleets, and be* 
fieged towns. In the laft war the Englifli 
fleet fuffered dreadfully fi-om the fcurvy i 
and lafl year a great number of foldicrs died 
t/f this diieafe in the imperial army in Wala« 
chiay in confequence of the abfhttdtion df 
the ftimulus of nutriment (the emperor 
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baving ordered that a kind of paftc made 
of bread and water (hould be given to the 
fpldiers inftead of meat), of the ftimulus of 
oxygene, in the corrupted atnaofphere of 
the fens of Wakchia, and laftly, of the 
liervous ftimulus, the moft powerful of 
all; for the greateft part of the army 
were engaged by force, and againft their 
wills. 

* . The abftradion of all thefe fbimuli accu- 
mulated the irritability of the fibre, and 
caufed the fcurvy, and that dreadful mor* 
tality that, took place in the army* The 
fitme caufes produce the fame effects upon 
animals. . We fee domeflic animals affe<5ted 
-with the fcurvy in confequence of cold 
and hunger, that is to fay, in confequence 
of the abftradion of the ftipiuli of heat and 
nutriment. 

, The (heep which captain Gook had oa 
board his fljip> oh his voyage round the 
world in the y^ars 1772, 3>.and 4, died 
j)f. the /curvy, their teeth fell out, their gums 
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rotted; in a word, they had all the iymp- 
toms of an inveterate fcuf vy. The abftrac- 
tion of the common ftimuli in plants pro- 
duces fimilar fymptoms and a fimilar dif-? 
eafe. The difeafe of rye called ergot is ex- 
adtly analogous to the fcurvy in animals ; 
the ergot is the fcurvy of plants ; it is the 
effedt of accumulated irritability in the 
fibres of plants. The caufes which produce 
the ergot of rye are the fame as thofe 
which produce the fcurvy in animals. Ac- 
cording to the ol3fervations of Saillant 
and TefSer, thefe caufes are, a wet and bar- 
ren foil, and a cold fummer ; that is to fay, 
the caufes of the ergot are, the abftradlion 
of the ftimuli of nutriment and heat. I 
could enlarge upon this ihterefting fubjed:, 
if I were not afraid of making this eflay 
too long. I wifhed to give only the out- 
lines, or a general view of my theory, with- 
out entering into thje detail. In the fubfe- 
quent eflays I fliall treat of oxygene confi- 
dered as the principle of irritability, of the 
compofition and decompofition of water in 
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aniStttials liid plaritg^ of the ditferent kinds 
of air-contairied ki the interior cavities of or- 
ganized bodies,- and of thfe circuhfiOft of this 
aii*> the exiilence of which has not hitherto 
been even fuppofed, although, as I fhall 
j*ove hereafter, the lymphatics in animals, 
and the fibres in plants, are almoft folely 
deftined for the circulation of thefe claftic 
fluids. 
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HAVING given this general fketch 
of a new fyftem of phyfiology, founded 
upon a number of experiments (hewing that 
irritability is the principle of life, I proceed 
to prove that oxygene is the principle of ir- 
ritability ; that it unites with the blood in 
the lungs during refpiration ; that it is dif* 
tributed to every part of the fyftem by the 
circulation, and that it ccMnbines with iH- 
mulating fubftances, with which the diffe- 
rent parts of the fyftem come in contadt. 

I think th«: the oxygene is abforbed by 
the blood, and that the venous blood is 
oxygenated in the lungs during refpiration. 
The moft celebrated naturahfts and chy- 
inifts are of a different opinion; they 
think that the oxygene does not combine 
with the venous blood. According to them. 
Pa this 
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diis kft lofes carbonc and hydrogenc, and 
recovers the bright colour natural to it, 
without abforbin^ any thing from the at- 
mo^here^ 

Here are ibme expferinients arid reafons, 
upon' whichr their theory of refpiration h 
founded. 

!• Arterial blood expofed to the contadl 
of hydrogene air lofes its vermilion co-- 
lour, and affumes the black and deep ap- 
pearance of venous blood. The hydro- 
gene air is abforbed in part in this experi- 
ment. 

2. Mr. Hamilton niade three ligatures in 
the jugular vein of a cat. Having expelled 
the blood from between two of 'the. liga- 
tures, he .. then introduced thjc hydrogene 
air, and kept it there, clpfing^ the aperture 
through which he had introduced it. He 
thon loofened the middle ligature, and the 
blood contained between that and die third 
ligature came into contad with the hydro- 
gene 
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gene air. In about an hour, having taken 
the blood from the vein, he found it li* 
quid, and o£ a colour almoft as black a? 
ink. 

3. Venous blood expofed to vital air ac- 
quires the vernjilion colour of arterial 
blood, and the air is renderejl impure. 

Mr. Lavoifier and Dr. Cra\yfprd ( Annales 
4e Chimie, tom. V, p. 267) have drawn 
the fpUpwing conclufions from thefe expe- 
riments : 

I. That the change of colour which the 
blood"undergoes during circulation proceeds 
from it§ combination with hydrogene air* 

ij. That in paffing through the lungs, 
fhe blood parts with a portion of the hy- 
drogene it contains,^ and then re-raflumes its 
vermiUoil colour, 

Mr. Lavoifier and Dr. Crawford think,, 
that during rcfpiration the vital air v/bich 
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is received into the lungs combines with 
the carbone and hydrogene that is dif- 
cngaged from the blood ; tliat it forms car- 
bonic air with carbon, and water with hy- 
drogene; and that the blood recovers its 
veiTiiilion colour after it has loft the car- 
bon and hydrogene with which it had 
been charged during the circulation. 

Without prefuming to contradift philo- 
fophers of fuch diftinguifhed merit, I can- 
not help obferving, that it appears to me 
that thefe conclufions do not neceflarily 
follow from the experiments, and that they 
are to *be explained in a manner more con^ 
formable to the laws eftablifhed by moderi^ 
chemiftry. I know no experiment which 
authorizes us to fuppofe that carbone can 
unite with oxygene in a temperature of 
97**— 99% or that hydrogene and oxygene 
airs combine and forrn water in fo low a 
temperature, M. Seguin has attempted to 
anfwer this objeftion, by fuppofing that 
the carbon is in a very attenuated ftate in 
the blood, and by citing the experiments 6( 
* M- Ber- 
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M. Ber^oUet upon bydfogene air. Bat 
Ais explanation .appears to me hypotheti- 
cal, and no way convincing. 

After having a long time attended to 
the pbanomena of refpiration, and made 
many experiments upon this fubjed, I 
Aink it may be concluded, that during re- 
fpiration one part of the oxygene of the 
vital air combines with the venous bloods 
of which it changes the black colour ,and 
makes it vermilion * ; the fecpnd part of 
the oxygene unites with the carbonl:on- 
tained in the carbonic-hydrogene gas, whic^ 
exhales from the venous blood, and forms 
carbonic acid air ; a third part of the oxy^- 
gene unites with the carbon, of the mucus, 
contained in great quantities in the lungs, 
and which is continually decompo^g ; ithis 
paft alfo forms carbonic acid air.; a fourth 
part of the oxygene combines with the 
hydrogene of the blood to "form water, 
>yhich i? exhaled dqring refpiration. T^o 

* Dff Goodwyn had proved this before. Coul4 
Pf. Girtannei: be unacquainted with his experiments i 

P ^ heat 



Digitized 



by Google 



«l6 CIRTANNER ON THE 

heat contained in the vital air being decom-r 
pofed, remains united in part with the oxy-r 
gene and the blood. Hence the quantity 
of heat peculiar to the arterial bloodji 
which is much greater than that of the venous 
blood. Another part of the heat enters 
pito combination with the carbonic acid air. 
Laftly, a third part produces a tempera-? 
ture neceflary for the formation of water, 
\yy the combination of the hydrogene and 
pxygene airs. 

- The effeAs of refpiration will confe-? 
quently be thefe : 

1. The venous blood lofcs the car? 
t>onic-hydrogcne air which it contains^i 
and abforbs the oxygcne air, which gives 
it its vermilion colour, fuch as it gives to 
metallic oxids, nitrous acids, and many 
other fubftanccs with which it enters intq 
pombination, 

2. The capacity of the blood will be 
increafed, becaufe oxygene increafes the 

capacity 
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capacity of all fubftancgs to which it 
unites. 

3. The oxygene air of the atmofpherc 
is partly abforbed by the venous blood, 
changed in part into carbonic acid air by 
the carbone of the blood and that of the 
mucus of the lungs, while the reft forms 
water with the hydrogenie air of the blood, 
and a quantity of heat is fet free. 

The produ(9:s of refpiration will be — 

1. Animal oxid, fluid (i.e. arterial blood.) 

2. Carbonic acid ain 

3. Watcr^ 

4. A finall quantity of liberated heat. 

Nothing is more eafy than to explain by 
this theory the experiments above re* 
Ifited. 

If 
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' If we expofe, under a veflel filled with 
hydrogene air, arterial blood to the contact 
of this air, the quantity of air will be di- 
minifhed, lofe its vermilion colour, and be- 
come livid. In this experiment exadly the 
contrary takes place of that which -is ob- 
fervable in refpiration. The hydrogei^ air 
unites with the oxygene of the arterial 
blood to form water, and the .arterial blood, 
being deprived of its.oxygene, becomes black, 
and is changed into venous blood ; the deep 
colour which italTunKS proceeds from the 
lofs of its oxygene alone. The experiment 
of :Mr. Ifemilton ^proves this. He adds, 
that he found the blood liquid and very lit- 
tle coagulable. This is another proof in 
my favour. I have faid, in my former effay, 
that the coagulability of fluids obeys the fame 
laws, and depends upon the fame principle 
as the irritability,of 'the folids ; confequently, 
the blood deprived of the irritable principle, 
or of oxygene,, .ought to be liquid, that is, 
to .poffefs little or no coagulability. 

The third experiment is a direct proof 

that 
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that the vermfliDn colour of Ac blood is 
owing to the abforption of oxygenc* 

Having fhewn that the arguments upon 
Which the generally received theory of re- 
fpiration is founded are not conclufive, 
I proceed to ftate fome direct experiments 
in favour of the new theory which^ I wifh 
toeftablifh. 



A. Experiments upon venous blood. 

I. ^ix ounces of black venous blood, 
taken from the jugular vein of afheep, werp 
introduced into a veffel filled with oxygenc 
air, and in an inftant the blood aflumed a 
vermilion cblour ; the thermometer within 
the v^flel rofe fevcral degrees, but funk 
again immediately. The mercury in' which 
the vefTel was placed rofe fi-om fix to eight 
lines. When the experiment was finiflied, 
the blood was increafed a little in weight ; 
*but though I am certain of this increafet)f 
weight from repeated e:x;peiinifint^ I cannot 

exactly 
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pxaftly afcertain how much it was, becauie 
the inftruments I made ufe of for this 
purpofe were not fufficiently exadt for fo 
delicate an experiment. The oxygene air 
which the v^flel cpntained w?is mixed 
with carbpnic aqid air, which lin^e water 
abforbed. Some drops of watej: were forme^l^ 
fit the bottom of the ve/JcJ, 

This experiment proves, that during re- 
fpiration the blood abforbs the oxygene ; and 
I make no doubt but it is poflible to deter- 
mine the weight of the oxygene abforbed, 
by repeating this experiment with inf^xu- 
pieiits as ^xad: as thofe of M. Lavoifier. 

This experiment alfo proves, that during 
refpiration there is foriyied carbpnic acid 
air and water, that is to fay, that there is. 
^n exhalation of the hydrogenp air from the 
t)lppd*. 

2. The jugular vein of a (heep wa5 
opened, and the blood .which flowed froqi 

f Rather of the bafe of bydrogene air« 
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it was received in a glafs bottle filled wjith 
oxygene air. The bottle, when half full, 
was clofed. The blood which it contained 
immediately affumed a vemiilion colour, 
became very fluid, and coagulated but flowly" 
into a reddifli and thick mafs, without any 
reparation of ferum. On the morrow the 
bottle was opened in order to examine the 
air which it contained, and the oxygene air 
was mixed with carbonic acid air. Some 
drops of water were formed near the mouth 
of the bottle. 

This experiment confirms the firft. 

3. A confiderable quantity of very pure 
oxygene air was injedled into the jugular 
vein of a dog. The animal raifed moft ter- 
rible outcries, breathed very quickly, and 
with the utmoft difficulty ; by little and lit- 
tle his limbs became hard and ftifiF, he fell 
afleep, and died in lefs than three minutes. 
Upon opening the thorax and the pericardium, 
the heart was found more initable than or- 
dinary, and its alternate contradions and di- 
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rigkt auricle of the heart was vermilion, 
and it contaiaed^ as well as the right ventri- 
cle> a great quantity of blood of a bright ver- 
milion colour, frothy and not coagiUated. 
The blood contained in the left ventricle, 
in the aorta, and the arteries> was of a rofc 
cc^our, and was mixed with bubbles of air. 
All the mufcks were more irritable than 
ordinary. After the blood contained m^the 
heart and veins was difeharged, the irrita- 
bility of the heart and the muifcles fenfiWy 
diminifhed. 

This experiment appears to me to prove 
iBoft decifiyely, that the vermilion colour 
which the blood aflumes in paffing through 
the lungs is not owing to the lofs of thp 
carbonic-hydrogene air, but that it proceeds 
from the combination of the blood with the 
oxygene air. In the experiment I have de* 
fcribed, the livid colour of the venous 
blood in the right auricle and ri^t vciit 
tricle of the heart was changed to vermin- 
lion. NevertheldSj it could not have loft 

any - 
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any carboniG-h3^ogene air; it only acquired 
oxygenc, Befides, this? experiment is a di- 
reft proof that oxygcne is the principle of 
irritability; for by forcharging the blood 
with oxygcne, by hyper-oxygenating it, if I 
may ufe the expreflion, the irritability of 
the blood was, as we have feen, confiderably 
increafed. 

4. A fmall quantity of azotic air, which 
had been expofcd fbr fome time to the con- 
tadt of lime water, in order to feparatc any 
carbonic acid air it inight contain, was in- 
jeded into the jugukr vein of a dog. The 
animal died in twenty feconds^ Upon 
opening the thorax, the pericardium, and 
the heart, the right auricle and ventricle 
were filled vndi black thick and coagulated 
blood. The left ventricle was of its ordi- 
nary colour. The heart, and almoft all 
the mufcles, loft their irritability almoft in- 
tirely ; they contra<fted but weakly upon the, 
application of the ftrongeft ftimuli, fuch as 
fulphuric aether and the eledric fpark, 

5. The 
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54 The venous blood of a flieep was re-* 
ceived in a bottle filled with azotic air. 
The blood coagulated in an inftant, and af- 
fuHiexN, colour black as ink. There wa* 
a reparation of a great quantity of ferum. 
The next day, on opening the bottle, a faint 
fmell of ammoniac was perceivable* The 
air was azotic air, which extinguiflied a 
Kght. 

In this experiment, the aisotic air in con*- 
taft with the venous blood rendered its co- 
lour deeper, and even quite black, . The 
ammoniac produced is owing to the hydro-, 
gene air which efcaped from the venous 
blood, and united itfclf to the azote* 

The colour of the blood becoming deeper 
after it had loft part of the hydrpgene 
united with it, feems to prove that this deep 
colour is owing to the carbon of the blood, 
and not to the combination of hydrogenc 
air, as has been fuppofed. 

6. A j?ottle full of carbonic acid air was 

half 
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half filled with the venous blood of a (heep. 
It coa^lated in an inftant, affumed a very 
deep colour, and there was the reparation of 
a great quantity of reddijQi ferum. 

7. A fmall quantity of carbonie acid gas 
was injefted into the jugular vein of a dog*. 
The animal became llcepy, and died in about 
a quarter of an houri The right auricle and 
ventricle of the heart were' filled with thick 
blood, and in part coagulated. The blood 
contained in the left ventricle and auricle 
was of a deeper, colour^ than ordinary. 
The heart apd mufcles had loft all their 
irritability. 

This experiment proves, moreover, that 
the deep colour of the venous blood is not 
owing to the combination of hydrogene air* 
In this experiment, part of the oxygene of 
the carbonic acid air probably unites itfelf 
with the hydrogene of the blood, and forms 
water, and the carbon, which before was 
combined with this oxygene, unites with 
the blood, and gives it its deep colour. 

CL 8. An 



Digitized 



by Google 



226 QIRTANNER ON THE 

8. An ijicifion was ttmde<in the jiigular 
vein of a flieep, and the blood which came 
ftona it was received in a bottle full of ra- 
trous air. Wlwn the battle was half filled^ 
it was clofed. The blood coagulated im- 
mediately, and a ieparation of a great quan- 
tity of Wackiih fcrum took place. The 
day after, oa opening the bottle,, a very 
ftrong fmell of nitrous a^er (dulcified fpirit 
of nitre) was perceived i die nitrous air hav- 
ing been changed in part to nitrous aellier by; 
ihe carbonic-hydrogenc air of venous blood. 

This experiment proves beyond a doubt 
that the venous blood contains carbonic-hy- 
drogene air, and that this air is not very in- 
timately united with it, but that it feparates 
with the greateft eafe. The nitrous sether 
produced in this experiment is owing to the 
union of the carbonic-hydrogene air, which 
exhales from. the blood, with the nitrous 
air* The blood; after it hass lofli this air, 
does not afliune a vermilion colour; but, 
on the contrary, it takes a very ckep co- 
bur ; it is npt, therefore, to the union of 

the 



Digitized 



by Google 



FRlNCIPLE OP IRRITABILITY. 22/ 

the blood with carbonic-hydrogehe, that ttic 
deep colour of the venous blood is owing, 
fince this colour tecomes ftill deeper when 
the hydrogene is feparated from the 
blood. 

9. A imall quantity of jtitrous air was 
injected into the jugular vein of a dog. The 
animal died in lefs than fix minutes. The 
right auricle and ventricle of the heart were 
filled with blood, thick, black, and partly co- 
agulated. The blood contained in the left 
ventricle of the heart, was of a much deeper 
colour than oidinary ; the heart had loft its 
irritability. The lungs w^ere of a greeniA 
caft, and partly putrefied ^. All the canal of 
^he wind pipe was filled with a green foam, 
that came in great quantities out of the mouth 
of the animal during the convulfions that' 
preceded its death. 

Experiments upon arterial bM, 

10. An incifion was made in the carotid 

* The green colour is a fign of nitrous acid, not df 
Futre&£tion» B. 
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artery of a flieep, and the blood that iflued 
thence was received into a bottle fuU of 
oxygene air. The bottle, when half filled, 
was clofed. The colour of the blood be- 
ourie in an inftant of a bright vermilion, 
T]he next day the bottle was opened, and 
the oxygene gas which it contained was 
found mixed with a very finall quantity of 
carbonic acid gas. 

II. The arterial blood of the carotid ar- 
tery of a flieep was received into a bottle 
full of azotic air. The bottle, being half 
filled, was clofed ; the blood coagulated at 
the fame moment, and aflumed a very deep 
colour. On opening the bottle the next 
day, the azotic air which it contained was 
found mixed with a fmall quantity of oxy- 
gene air, fo that a candle burnt in it for 
near two minutes. 

This experiment proves decifively, 

I . That arterial blood contains oxygene 
au-. 

a. That 
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2. That it is to its combination with this 
air that its vermilion colour is owing ; and 
that it aflumes its deep colour as foon as it 
is deprived of its oxygene air. 

I i. Three ounces of vermilion blood, 

from the carotid artery of a fheep, were re- 
ceived upon a plate, which was immediately 
placed under a veflel filled with carbonic 
acid air. The blood did not change its 
colour, but coiftinued the fame for ionic 
hours. 

13. Arterial blood, from the carotid ar- 
tery of a fheep, was received into a bottle 
filled with carbonic acid air. No change 
in the vermilion colour. 

Thefc two experiments prove that car- 
bonic acid air has no action upon arterial 
blood, although it has a very great one upon 
venous blood. 

14. The arterial blood of the carotid ar- 
V tery of a flicep was received into a bottle 

0^3 ^ 
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fuU of nitroijs ^ir. The botdp, when Jialf 
^Ikd, was clofe^. The hlood cojfitnmd \n 
it co^gulgte(i imaiediately, and aflfupacd a 
green colour upon the furfece. A fioaJJ 
quantity, of greenifli ferum was feparated,, 
The day after, on opening the bottle^ the 
vapour? of nitron? gpid were obfervfd by ^U 
who ^ere pr? fept* 

Here thpn is a^ ^xperinateot which p/<w^s^ 
ip a TOOft deeifive n^ani^^tr, the prefenee of 
oxygene in the arterial blood; fince i( i? 
from this circumftance alpne that it is ca-^ 
p^ble of qhan|ring ivtrous^ ak into nitrous 
a^id. Th? gr^en coJo^r, ohftrved in thi§ 
and the 9th experiment, ft^ift? from pa^ t of 
the azote feparating i^fqlf frjfan ^(g nit^-p^s. 
^r. 

15, Arterial blood, from thp parotid arte-, 
ry of a iheep,^ w^ received i^iitP ^ bottl? full 
of hydrogene air, which was plpfed when 
half filled. The blood becanie of a brighter 
vernulion, and rf mained^ fluid for fome time» 
Jt copulated at Uft;^ aiid a fmftU (^n^ntity of 

ferun^ 
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ismm was feparatcd. The day after, Afe 
hydrogene air contained in the bottle waS 
found mixed with a finall quantity of oxy- 
gene air, whidi the nitrous air abforbed. 
This experiment proves the prefence of 
oxygene air in arterial blood. 

16. The arterial blood, as before, was 
received in abottjp containing •equal portions 
erf* oxygene and hydrogene air. The bot- 
de, whm half filled, wais clofed. The 
blood in the bottle became moderately hot, 
remained fluid, and was of a more vermi- 
lion colour. It coagulated at lafl, and a 
fmall quantity of ferum was feparated. The 
day after, the air in the bottle was mixed 
with a fmall quantity of carbonic acid air, 
of which the prefenCQ wsts afcertained by 
lime water. 

17. A finall glafs tube was filled with 
arterial blood of a bright vermilion ^ it 
was fealed hermetically, and expofed to 
the light. The blood changed its colour 

Q4 ^7 
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by degrees, and ki fix days became as blacfe 
as venous blopd, /: 

18. The fame experiment was repeated, 
with this difference only, that the tube w^s 
expofed to heat, and not to the light. Th^ 
blood became black in a fhorter time. 

The i/th^and i8th experiments made 
by Dr. Prieftly, and repeated afterwards, 
appear to me to demonftrate, that it is pot 
to thg contact with hydrogene air that thq 
venous blqpd is of a black colour. 



I conclude from thefe experiments, 

1. That the change of colour th^ blood- 
undergoes during circulation is not owing tC( 
its combination with hydrogene air. 

2. That the deep colour of the venous 
blood, is owing to the carbon it contains* 

3. That the vermilion colour of the ar^ 

terial 
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tcrial blood proceeds from the oxy gene with 
which the blood is combined, during its 
pafiage through the lungs. 

ij.. That refpiration is a procefs exadly 
analogous to the qombuftion and oxidation 
of metals j that thefe phaenomena are the 
fame, an4 to be explained in the famp 
manner. 

5. That during circulation, the blqod 
lofes its oxygene, and charges itfelf with 
carbonic-hydrogene air, by means of a dou- 

- ble affinity. 

6. That during the diftribution of the 
oxygcne through the fyftcm, the heat 
which was united with this oxygene efcapes; 
J^ence the animal heat. 

7. That the great capacity of the arterial 
blood for heat is oyving to the oxygene 
with which it is united in the lungs. 

JIaving (hewn that the blood is oxyge- 
n^atcd in its paflage through the lungs ; that 

in 
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in the circidation it lofes the oxygeoe it had 
ftbfbrbed ; and^ that it returns to the hings 
furcharged with caiiKjnic-liydrogeiie w, it 
remains to prove, that to this oxygcne,diftri- 
bated through every part of the fyftem, is 
owing the irritability and the life ^of orga- 
nized bodies. Here follow the proofs 
upon which this theory is founded^ 



The irritability of organii^ed bodies is al- 
ways in a direft ratio of the quantity^of oxy- 
gene they contain. 

I. Ev^ thir^ that increases the quan- 
iky of oxygene in oi^ganized bodies, in- 
cr^fes at the fame time their irritability. 

We have fcen a diredl proof of this in 
rfie 3d experiment, cited above. Befidies 
this, a great number of other phaenomena 
fupport my opinion. The irritability of 
animals made to breathe oxygene air is 
wonderfully encreafed. Blanched plants, 
whofe irritability has been accumulated in 

confequencc 
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confequenc? pf the abftra^on of t^e fti- 
mulus of light, contaia a ^eat quantity 
of cflcygene, according to the experiment^ 
of Mr. Fourcroy, I have obferved^ in the 
courfc of my experiments, that plants made 
to grow in oxygpne air become white, al- 
though expofed to the light. But what 
ihows more clearly than all, that the irrir 
tability. is always in proportion to the quaa- 
tity of oxygene, are the ph^nomuena attend- 
ing the ^\qn of mercury and mercurial 
ialts upon animals, A3 this is one of th^ 
fnoft ftrikiog proofs of my theory, and as I 
Ijave before obferved, that many pcrfons, 
andamongfttjie reftphilofophersof the firil 
rank, fiich as Dr. Crawford, have been ftruck 
with the novelty and fimpUcity of my mode 
of e^cplaining thefe phaetnomena, I cannot 
^rbear entering into fome detail upon this 
fubjeft. It is a well-known fad amongft 
phyficians, that mercury, in its metallic 
ftate, has no effect: upon the human body. 
I have known many people, who for many 
years took a daily portion of quickfilver, to 
th? amount of one or two ounces, from an 

idea 
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idea of guarding themfelves from epidemid 
difeafes, buf^who never perceived any ef- 
fect whatever frbrti this Angular cuftbml 
It is proved alfo by the experiments of Drl 
Saunders, that the effeds of mercurial oint- 
ment are owing only to the ifnall quantity 
of mercury that has been oxidated during a 
long' trituration. It is neceflary, therefore, 
that mercury fhould be oxidated, to have 
^ny efled upon the human body. On the 
other hand it is well known, that in perfons 
who have rutibed themfelves with mercurial 
ointment, or who have taken the oxM of 
mercury, the mercury, after having pro- 
duced its ufilal effedtfi, has pafled through 
the Ikin in a metallic form, and has amal- 
gamated itfelf with watches, and the gold 
in the pocket, &c. The axid of mercury, 
in paffing through the human body, part? 
with its oxygene, and it is to this oxygenc 
alone, whicli remains combined with the 
fyftem, that the effed: produced by oxidated 
mercury is owing. This eff^dt is the 
mercurial difeafe, the fymptoms of which 
are the famq as thofe of the fcurvy ; the 

mouthf 
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mouth, gums, and the whok fyftem arc 
afFedted in a manner extremely analogous. 
But the fcurvy, as I have proved in my 
firft eflay, is a dife^fe produced by the accu- 
mulation of the irritabk principle *. The 
accumulation, therefore, of the oxygcnc 
producing the fame efFeds, the gx-eat, ana- 
logy between the irritable principle and 
oxygene appears to be proved, and I think 
myfelf authorized to conclude, that oxygcne 
is the principle of irritability. 

(M, BerthoUet, in the Paris Memolres, 
1*780, has attributed the caufticity of me- 
tallic oxids to the oxygene they contain). 

2. Whatever diminifhes the quantity of 
oxygene in organised bodies, diminifhes at 
the fame time their irritability. 

This has been fhewn in the 9th experi- 
ment, where the heart and the mufcles loft 
their irritability, having been deprived of 
their oxygene by nitrous air. But pot to 

* Certainly eiToneous, 
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l6zye tthf 6ouht \ipoh thiiS fubjed, I madd 
the following experimeM. 

Experkncttt 1 9. The heart of an atiimal 
jtijft killed was Cut into pfeces, athd put into a: 
gkfe rctdrt, td which was affixed d pneuma- 
tid apparatus. A very fiiiall degree of heat 
\tras applied t6 it, by means.df a lamp plated 
under the retort. When the pieces Were' 
hei<ed, bubbles of air were perceived in th^ 
pneumatic appataftts. They remained ex- 
pofed to the fame degree of heat for nearly 
two hours, till the furface was juil burnt. 
Upon examining the air which had pafTed 
into the apparatus, if was found that the 
lirft portion of air was the atmofpheric air 
of the retort, mixed with a very fmall quan- 
tity of vital air, whofe prefenc^ was afcer- 
tained by nitrous air. The fecond was Vital 
air mixed with carbonic acid air* 

I have repeated this exptriment upon 

jndny other J)arts of animals juft killed, and 

I have always obtained a greater ot a leh 

(juantity of oxygene air^ It is poffible to ob- 

I tain 
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tain the fame quantity of this air many dmes^ 
. following, by expofing the anin^ ;fubflance5^ 
akemately to the atmo^heric air, and t& a 
hea;t of 6a or 70 degrees of Heaanaur. I 
ihall dbrjferve, hon^^^ever, that &efe experi- 
ments are very diffici^t to make, and feme 
time, is requi&te to afcertain ^ dbgfe^ of 
heat neced^ t& difengage the ^lygene* 
air. If the heat applied be too great, car- 
bonic acid' air will come oa^^r mSead c^oji^'- 
gene adb. It is^ poffible to extract all ditf 
oxygene which animal fubftances coftO^n^ 
by means of hot water : it is thus we 
make jeHies. Tkefe jellies aie always 
more or lefs tranfparent, which, without 
any Dther proof, would be fufficient to 
authorize us to fuppofe the prefence of 
oxygene in jellies, becaufe it is certain that 
all tranfparent bodies except alcohol and 
i^their awe their, tranfparenoy tb the oxy- 
gene that enters inta their compofition *♦ 
I have proved, that oxygene combines with 
venous blood in the lungs; that it is diftri- 

♦ This irreafoning very rapidly. Who has detcSed 
oxygene in rock cryftal ? butcd 
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bated to all parts of the fyftem by the cit-^ 
culation ; that to this principle irritability is 
owing': it remains only to examine what 
becomes of the great quantity of oxygene 
which sill parts of the fyftem are continu- 
ally receiving from the blood, I ftiall 
attempt to prove, that the different ftimu- 
lating fubftances abforb this oxygene* 

I have obferved in my firft eflay, that; 
there^ are three different ftates of the or- 
ganized fibre. 

1. The ftate of health or tone of the 
fibre. 

2. The ftate of accumulation, in which 
the fibre is furcharged with the irritable 
principle. 

3. The ftate of exhauftion, in which the 
fibre fails through want of the irritable 
principle. 

All fubftances capable of coming in con- 
tad 
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tad with the irritable fibre, can likewifc he 
ranged under three clafles, of which 

T6e Jtrji comprehends the fubftancci 
which have the fame degree of affinity to 
the irritable principle, or the oxygcne, as 
the organized fibre itfelf. Thefe fubftaiiccg 
produce no cffedt upon the fibre, 

T^be fecond contains thofe which have a 
lefs degree of affinity to the oxygene than 
the fibre has. Thefe fubftances, coming 
in contaft with the fibre, will furcharge it 
with oxygene, and produce the ftate of ac- 
cumulation. Thefe fubltances may be 
called negative ilimuli. 

^be third clafs contains thofe fubflances 
which have a greater degree of affinity to 
die oxygene than the fibre itfelf has* 
Thefe, coming in contadt with the fibre^ 
will deprive it of its oxygene, and produce 
the ftate of exhauftion. I fhall call theft 
fubftances pofitive ftimuli. 

It is a hd known at this time, that th^ 
R ' affinity 
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affinity of different fubftances varied confi- 
derably according to the degree of tetnpera- 
ture. The fame variety takes place in the 
organized fibre. I fliall obferve, therefore, 
in order to be exa<3:, that when I (peak ge- 
rally of the affinities of the irritable fibre, 
I mean always in the ordinary temperature 
of the blood of warm animals. 

I will make fome obfervations upon each 
of thefe clafles. 

The 'firft clafs comprehends, zi 1 hive 
(aid, fubftances having the fiiile degfee of 
affinity to the oxygene as the irritable fibire. 
All organized, or living fubftances, afe to be 
ranked under this clafs. (Note, The words 
orgahiized and living iafe, in my opinion, 
fynohimous. I regard as living, every body, 
each part of any body, in a Word, all or^ 
ganized fubftances, as long as they contain 
the principle of irritability. Or of life, and 
as long as the affinities art the fame as 
thofe of living fubftances. The wood, for 
inftance, of which our chairs and tables are 
9 made. 
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padde, is an organized or living fubftance ; 
arid to fpeak properiy^ it cannot be £ud 
that the wood is dead before it be rotten, 
And ib of the reft. Our ideas of life and 
death are very vague ideas» and I fhall at- 
tempt to 6x them in fome odier vr^)» 
Tfaejfe fubftances produce no effedt upon 
the irritable fibre^ while their degree of 
temperature is the fame as that of the 
fibre with which they come in contadt«. 

1 have arranged) in die third clafs, the 
pdkive ftimuli^ that is to iay^ thoCc fub--> 
ftances which have a greater degree of affi- 
nity to the oxygene than the fibre has. 
Thefe fubftances, coming in conta<a with 
^tfce fibre, combine with the oxygene it 
contains, deprive it of its irritability, and 
leave it in a ftate gE exhauftion. There is 
a great number of thefe fubftances. The 
moft known are alcohol, fulfuric aether, 
opium, and other narcotics, oil of kuro- 
cerafus, and oils in general, greafe, fugar. 
All thefe fubftances are combuftible, that 
k to iay, tbcy hart a great affinity to oxy-^ 

R z gci»e^ 
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gene, 4nd it is by this property that they 
deprive the organized fibre of its irritabi- 
lity^ by combining with the oxygenc it 
(Dontains. The fecond clafs comprehends 
the aegative ftimuli, or fubftancesi which 
have a lefs affinity to the oxygene than the 
£brc has. Some of the moft terrible poi- 
fons y^ know of muft Be ranked under 
this clafs. The oxygene which combines 
witk the organized fibre, when it comes 
in contad with thefe poifons, renders it fp 
extremely irritable, that the weakeft ftimulus 
is capable of producing death ; by a law of 
irritability which has been explained in. the 
iirft eflay. Oxygenated marine acid is for 
this reafon fo fatal a poifon to all organized 
bodies. It deftroys them by furcharging 
th^m with irritability, that is, by hyper- 
oxygenating them, and becomes marine acid 
by this operatbn. 

Arfenic, under Its metallic form, has no 
cffe<a upon animals; but the white oxid of 
this metal is one of the moft terrible poi- 
fons; for it hyper^oxygenates the organized 

fibre 
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fibre with which it comes in contad, and 
re-aiTumes its metallic form. Oxygenated 
metallic falts, fuch as the corrofive or muri^ 
atic fublimate of mercury oxygenated, &c* 
produce the fame efFedts. The oxids of 
iilver and mercury produce greater or tefs 
cffefts upon the organized fibre, in pro- 
portion as they contain more or lefs oxy- 
gene. The black oxid of mercury, other- 
wife calldd aethiops, produces the moft 
trifling effefts ; the red oxid of the fame 
metal jproduces the moft terrible effeSs, 
and deftroys organized bodies in a very 
fhort time. The iame explanation applies 
to the adtion of fulfate of tin and lead, 
and the acetate pf lead and brafs upon the 
organized fibre. 

I am convinced by experiments which 
I fhall relate fome other time, that the or- 
ganized fibre, both animal and vegetable, 
'decompofes the water that comes in contadt 
with it. The greateft part of the water 
we drink is firft decompofed, and then 
rccompofed. It is indeed one of the means 

R3 by 
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by which nature furniflies organized bo^^s 
with the oxygene neceflary to preferve their 
irritability and life. This difcovery ex|>laiiid 
very many phsenomena hitheJrto inexplifea- 
ble. I have alfo reafon to thinks that by 
this difcovery of the decompofition pf 
water by organized bodies, we fliaH be able 
to explain the moft hidden myfteries of 
animal phyfiology, Refled:ing upon ih^ 
tefults of feveral of my experiitients, I begia 
to fuppofe that the hydrogene air, which re-* 
mains after the oxygene of the water i* 
united to the irritable fibre, may ferve to 
lupply the lofs of riervous fluid, or, in othe^ 
words, I iuppoie that the liervous fluid is 
the hydrogene air, perhaps carbonic-hy- 
drogene gas, I confefs this is ibnly ^ ci>n^ 
jedturd, which I am not yet able to prove, 
but which appears to lAe very probabfe. Be 
this however as it may, it is very certein that 
water is dccompofed ^d recompofed <5Dnti- 
- nually in organized bodies. This i) ckar 
from experiments I flmll hereafter enumerate. 

I have explained the phsehomena of 
hunger in animals j I Ijave faid, that this 

fenfatioi) 



Digitized 



by Google 



PRINCIPLE OP IRRITABILITY. ^47 

feniation was the confequence of irritabf- . 
lity accumulated in ithe fyftem; ancj that 
for a fubftance to be nutritious, it mpft be 
a pofitive ftimulus ; namely,, one that ha? 
a great tendency to unite itfelf to the pxy- 
gene, becaufe it is only by uniting itfelf 
with this principle, with which the fyftem 
is Surcharged, that it can reftore the tone 
of the fibre, and allay the painful fenfation 
of hunger. Every phaenomenon fupports 
this theory. Different fubftances nourifli on- 
ly in proportion to their affinity to oxygene. 
Living, animal fubftances (oyfters for in- 
ftance) afford little or no nourifhment^ be- 
caufe they cannot combine with the oxy- 
gene, with which they are already fatu- 
rated ; hence the common obfervation, that 
oyfters increafe the appetite. Animal jel- 
lies, fruits, vegetable fubftances in general, 
afford little or no npurifhment. Animal 
food juft killed does not jiQurifh fo much 
as that which has been keptibme time ; and 
raw meat is not fo nourifhin^ as that which 
has been cooked, H[ence all the art of 
cookery, which xroniifts only in depriving 
R4 the 
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the food of Jts oxygcne, by applying dif- 
ferent ftimulating fubftances, and, above 
all, the ftimulus of heat. Roafting the 
food is the moft fimple naanner of cooking 
it ; whilft it is expofed to the heat, it parts 
with its oxygene, as in the 19th experi- 
ment. Oils, fat, fugar, alcohol, and other 
fubftances, which have a great afiinity to 
oxygene, are very nourifhing. In "the Eaft 
Indies, millions of men fupport themfelyes 
by fmall quantities of opiym, when the rice 
harveft fails them, as very frequently hap- 
pens in thofe wretched countries, groaning 
under the defpotifiti of a company of Eng- 
}ifti mjerchants, 

Thirft is a ftate of the fyftem oppofite to 
that of hunger ; it is a fenfatioi> which in- 
dicates a^ ftate of exhauftion, a deficiency 
of oxygene. Every thing that reftores to 
the fibre its loft oxygene, puts an end to 
this difagreeable fenfation. Water produces 
this eflfedt by its decompofition when it 
comes in contaft with the fibre. The fame 
effeft will be produced by vegetable acids, 

which 
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which are always decompofed in the fto-: 
mach of animals. It is only in proportion 
to the oxygene in the comppfition of the 
acids, and to which they have but little 
affinity^ that they refrefh and allay the fen- 
fation of thirft. Thus vegetable acids arc 
the beft remedies againft the effedts of nar- 
cotic poifons ; for by their decompofition 
they reftof e to the fibre the oxygene which 
the poifons had deprived it of. Vinegar, 
taken in large dofes, cures the ftate of ex- 
hauftion produced by a ftrong dofe of 
opium, and prevents death, which would 
othcrwife enfue. It is well known that 
drunken perfons become fober by drinking 
a glafs of vinegar; that is, the vinegar 
reftores the tone of the fyftem which it had 
loft, by the eifed of the alcohol contained 
in the wine. A great quantity of watey 
produces the fame efFedt, 

Many other phaenomena may be ex* 
plained upon the fame principle. We find 
the air frefher and more agreeable after 
heavy rain, becaufe the watery vapours 

which 
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which rife from the earthy and coqae iij 
contad with our bodies, are deconipofed ^nd 
kAox^ the loft oxygene *. The phasnomen^^ 
difplayed by the rotifer, that fingular infe<St, 
which, though entirely dried up, may h^ re-^ 
vivcd by moiftening it with a drop of water, 
appear inexplicable; but it feems that it i^ 
cafy to account for it on my principles. Th^ 
drop of water is decpmpofed, the ojjcygenf 
it contains combines with the rotifer, r^- 
ilore$ i^s irritability, its life, and organic 
motion, of which it had been deprived 
by the ftimiilus of heat, to which it had 
teen expofed is becoming dry* 

Amongft the known poli^ive ftimuli^ 
ihofe which produce the grfateft efff<a? 
urc the ftimulu^ of putrid fev^r^ or pf the 
plague, and that of the mephitis, whipj^ 
exhales from putrejSed animal fiibftances in 
places where the air cannot enter, as in tombs 
and burial plaoe^* The affinity which this 
mephitic ^az has for Oxyg$ir» is fo great, 

♦ Nonfcnfc. The air is only become a better con- 
du^r of he^t. 

that 
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diat as icon as it comes in contad wkh flii 
fibre, it deprives it of its csygcne^ and 
caufes death, frequentljr in an infant. 
The beft way to prevcttt the fetal eflTc^ 
£>f this gae is> to detonate nitre upon bani<i^ 
ing charcoaL The oxygene gaz which e^ 
capes during the decompo&ion of die 
nitre fupplies die oxygene which combines 
with the mephitic ait. This Aeory k ib 
true, diat the workmen who have been 
fufK)^ted by the n^phitic air exhaling 
from tombs Kavfe recovered dieir fenibs 
^nd been refreihed (aOcordmg to th^ir owtt 
cxpreffidn) as foon as Aey have been matde 
to irefpit« oxygene air* 

I fhall hereafter relate the cxperiknents 
I have made 4ipoa vegetables, with many 
ilimuktk^ fpibftanc^, tut, above all, with 
^ohol, opium, the foltttion of white ojad 
df adenic, vinegar, water, heat, and due 
^onds of mercisry. I hayc found that thefe 
dibftancfes liad effbcSts upon plants iimilar 
to what they had upon animals ; that the 
UT^hility of the tnoft irritafatle plan^^ fu€& 

as 
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as the mimo^ and hedifarum, may be en^ 
tircly dcftroyed by pofitive itimuli, by opium 
for exampk, alcohol, or heat ; and that it is 
poffible to give very fenfible irritability to 
plants which did not appear to poflefs it, 
byapplying, for fome time, negative ftimuli, 
fuch as vinegar, or vsrhite oxid of arfenic 
I hope that the refult of thefe experiments 
will be of confiderable ufe to agriculture, 
by {hewing us the true nature of plants, 
their difeafes, and the means of remedying 
them* I have found that oils and alcohol, 
dnployed in fmall quantities, are fpecific 
remedies for the difeafes of plants, produced 
hy the accumulation of the irritable princi- 
ple s difeafes marked by the yellow colour 
which the leaves^ aflume^ 



IT is eafy to fupply the latter part of this 
theory with a neceflary correction. It isndt 
credible that many pofitive ftimiili> fuch, for 
inftance, as the vegetable poifons of the tro- 
pical countries, and the venom of certain fer- 
pents, which produce death, in quantities fo 
aftoniflUngly jninute, fhould, as Dr. Girtan^ 

ner 
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Bcr imagines, exhauft the irritable prindple, 
t>y combining with it dircftly themfelves; 
neither, furely, can alcohol, opium, and oil 
of lauro-cerafus, be fuppofed to attraft 
from the irritable fibre, if we confider 
only the quantity in which they produce 
their effefts, a large quantity of oxygene. 
Is it not more likely that they occafion, 
throughout the whole fyftem, a new com- 
bination <tf oxyg^nc ? The blood, and the 
mufcles of animals deftroyed by pofitive 
fUmuli, and of thofe deftroyed by nega- 
tive ftimuli, as nitre or.arienic, ought, 
according to this idea, to exhibit appearances 
diametrically oppofite« 

It is alfo evident, that Dr. Girtanner's, 
or, more properly fpeaking, Dr, Brown's, 
Materia Medica is too fcanty: negative 
ftimuli will be neceflary to correft certain 
aberrations of the fyftem from health. His 
idea of negative ftimuli, as I often obfcrved to 
Brown and his difciples in 1785 and 6, fup* 
plies one of the greateft defedls of Brown's 
fy^em* It is in vam to fay of thofe fubftan^ 
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ces which dtre^ly, and without any appear^ 
ftnce of previous excitemeojt, in whatcvier 
quantity they are admini^red, fnch as lesid^ 
dimimfh the adions of life^ that they a^r^ le^ 
powerful ftipiuli; for how, on this princi|de^ 
can th^ h&n the effed of the prdiiiary flit, 
xmili, which are applied at the fame tipie ? It 
ia e<jttftlly tn vaia to fey (what Pr. Girtapnq: 
repeats), that the depreffing paffions f^p 
ocdy the abftrft<3HP|i of xhsi ftii9»U of th^ 
«»citd(^|ttf5oft8v Uni^rerfaji ^x|)erieace» { 
afprehendt wHl imnaedktely i«|i^ (Uiehft 
jErale of ihent^ ^ff^tioris, as tim f}rdem 
£q^£» ; a icale which muil prefent the 
paflions fomewhat in this ordo* ; £nppQ&Dg, 
the moft exciting to ftand uppermoft : 

ANGJiR, 

joy, 

HOPE> 

CONTENT, 

y As far ai the mindl 
INDlFFERENCE,>«c^Ucof ijidtf^ 
P ference. 

FEAR, 

SORROW, and fo on* 
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Now is , it credible or poflible, that forrow 
(hould be to indifference whit darknefs U 
to twilight ? Every individual almoft is ca- 
|)able of judging, v^hether the thoughts of 
a perfon in .affliction are lefs bufy than of 
an idiot ? vdiether the mind of one under 
the influence of the diftrefling paffions is 
lefs upon the ftretch, than of him, ^' Who 
^ whiftlesashewalks for want of thought?'* 

During fuch a ftate of vacancy, it will 
iiafdly, I prefume, be thoujght that there 
is more mental exertion than in the moft 
profound forrow, even if we admit the com- 
mcm fuppofition, that in this ftate the mind 
refts upon €he contemplation of one or a 
few ideas; a fuppofition which requires 
much limitation^ 

Brown very properly warns his readers 
of the methaphorical nature of his terms.* 

We 

♦ Partlm ob incertam ret naturam^ partlm obfermonis 
igejtatem, item bujus doSirinse novitatem^ incitablUtas mO'^ 
do abundarc^ cum Jiimuli parum admoiumy modo deficcre, 
exl^auriri aut confumi, cum is vchmentiut incubuit^ 

pajjim 
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We muft therefore, without regard to than, 
if obfervation indicates it, admit a power 
in fome drugs, in'fome of the paffionsjr 

and 

fajfwi deinceps dicetuf. Turn hicj cum aliaSy ubique 
HEBUS V£RI$ STANDUM : lubrtca caufarum utp^t 
fere incomprehertfibiliumj qua^io^ vetunatus iUe pbilofifpbia 
entguisy cum cura fugienda. Nequis igitury per mede re^ 
lata diSfay incitabilitatis naturam refpiciy aut^ an materia 
Jity etfic mode augeatur^ modo imminuatur : an adharens 
materia facultasy nunc vigeaty nunc langueatj definiri: 
aut uUo modo recenditam quajiionem attingiy quod magno 
fcientia malofcmperferefaSiumy interpretetur. 1. c. !• 5, 6^ 

The warning againft the enquiry concerning caufej, 
as being tncomprehenfible, requires (othe explanation. 
Caufes are only pbsenomena, uniformly preceding other 
phenomena ; they are, therefore, juft ascomprehenfible 
as tSc&s : we ceafe to comprehend juft where we ceafe 
to pefceivc. The banc of philofophy is the transferring 
of phaenomena, bythe imagination, from one part of 
nature to another, where the fenfes difcern no traces of 
their exiftence ; and placing them as antecedents before 
obferved phsenomena.. As this imaginary fucceffion will 
be wrong 999 times at leaft in looo, we (hall as often 
fail when we attempt, in pra£tice, to modify the confe- 
quents, by regulating the fuppofed antecedents.— -But, 
by difcovering the real fucceffion of phenomena, we 
fliall affiirediy gain infinite advantages. Thus, were 
oxygene the principle of irritability, we flwuW not 

only 
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und In fofne external circumftances, either of 
pl-eVenting the fyftem from giving out its 
etcitahiiity, or from accumulating^ it (which 
ftate' is very ofteti "feen,' where a conti- 
huailce of fteep, fufficient as to its dura-^ 
tion, does ^ not refrefh, or, according to 
Cvi\\cns^cxj>tdrion,' render tJbe^em more 
liable to 'he affeSled by fiiniuli of all kinds J , or 
on-fhe contrary, of accumulating it too ra- 
pidly.' 'We are even enabled, by the fore- 
gbirtg hypothefis, to conceive a modus, ope- 
randi in all thefe cafes^ 

Thefe principled, with which the late won- 
derful difcoveries^of Mr. Galvani, Valli,and 
' Volta, leem perfeftly well difpofed to coa- 
, lefce,^ promife all thofe advantages which 
would refult from a perfeft knowledge of 
the mechanifm of the animal fundions. Was 

, only have the fatisfaflion of comprehending more clearly 
the aftions of the living fyftem, but we (hould have 
them more in our power, than while we were ignorant 
'of this truth. While, therefore, wereligioufly abide 
»y TACTS, we can do nothing fo well as invefti- 
:gate caufcs. 
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not Mayow, fi>r inikncc, infinitely nearer 
the truth, than any author of a later hypo- 
theiis, when be imputed mufcular motion 
to the efferve/cence of his. nitro'-atmojpberical 
particles f Does not niufcular. contradion or 
intumefcence really 3bpend upon the ccrni-p-' 
hinatipn of oxygene with hydrogene and 
azote (feparately ajid combined, in various* 
proportions), in conj(eqiience of a fort of 
explofion produced by the- nervous eledrir 
city ? According to this hypothefis^ animaJ 
motion, at leaft that of animals analcgous t^ 
fiian, would be produced by a very beautiful 
pnexunatic machinciry ; and oi^r nervom and 
mufcular iyftems may he conlidered as a fort 
of fteam-engine : This hyppthcfis, though 
not perhaps at this moment capable of ftri(ft 
prOof> is extremely probable, fince it is 
countenanced by every obfervation and tx^. 
periment yet made on the fubjeiSl* It ac- 
counts for the perpetual neceffity of inhal- 
ing oxygene, and enables us to trace the 
changes undergone by this fubftance, fro«r 
the moment it is received^ till the moment 
it is expelled. By the blood it is imparted 
S to 
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t6 tile mufcukr fibres ; here, during their 
ct)ntra<ftiDn> it combines with the elements, 
above-mentioned into water and varices . 
faks, among which the marine and phof- 
phoric acids deferve pstrticular no^e* In 
this ftatc it is taken up by the abibrbcnts, 
and afterwards exhded, or excreted* Ob- 
fervations, adduced in the preceding pages,, 
fufficiently fhew the neceffity of oxygene: 
to mufcular motion ; and how the power of 
motion languiihes, when this principle is 
fcantily fupplied* It appears that meat be- : 
comes tender in confequence of the fecondary 
combination of oxygene^ in wl^atever way 
this fecondary combination be efFedled ; 
whether by keeping it till the putrefadive " 
procefs takes place more or lefs; by cook- 
ery ; by obliging the animals to undetgo 
violent exercife before death, * as in hare- 
hunting, bull-baiting, and in an expedient 
of glutfonjr, rather more barbarous than 
cither of the preceding, that of flogging 
poultry to death. The flefh of animals fo. 
dcftroyed ought to be more fucAilent, as 
well as more tender; It is an obiervatiofi^ 
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ef experienced fportfmcn, that an hunted 
hare will continue to eniit fteam, when 
brought to table, very much longer than 
an hare otherwife killed. I have heard 
the fame remark made with refpeft to 
hunted venifon. Thefc phaenomena cor- 
refpond perfeftly with the fuppofition of 
liquids, partly volatile, being generated 
during mufcular acftion. 

In the Weft India Iflands they kill their 
poultry with vegetable poifon, in order to 
render them tender without keeping. Sti- 
muli, which are only lefs violent poifbns, 
are fometimes ufed for the fame purpofe 
in this country. It does not appear whe- 
ther they produce their cffeS: immediately, 
or by firft exciting the nervous eleftricity. 
But whatever be the mode of adlion of 
thefe poifons and ftimuli, that of contagious , 
miafmata feems to be exacftly the fame. * 

The 

♦ I once faw an inftance, in which I could not doubt 
that coitipletc intoxication was produced by the conta- 
jgion of typhus, to which the pcrfon had been much 
expofedr One morning, immediately upon fifing, and 
I knew that he had been perfeiaiy fobcr the night hei, 

fore, 
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The fimilarlty of the fymptoms in typhus 
and fcurvy has* been, frequently noticed; 
and the fimilar fymptoms of thefe difeafes 
feem evidently to depend upon the fame 
caufe ; thfe contagion of typhus depriving 
the fyftem of oxygene, by caufing the com- 
bination of a great part of that w^hich it al- 
ready contains. Hence it is probable that 
the true indication of cure in typhus is to 
reftore the oxygene 5 and it is likely, that 

fore, I was aftonifhed to obferve that flighty vivacity 
and difpofition to wild disjointefl talk, together with ' 
the other figns that infellibly denote a certain degree of 
intoxication, efpecially when you are well acquainted 
before-hand with the manners of the p^rty. In the 
courfe of the day, during which I faw him frequently, 
he became heavy, had febrile (biverings, and complained 
of head-ache. The next day he, became more feverifh, 
but was not confined till the fifth day, though the head- 
ache and other fymptoms never quitted him. He pafTed 
through all the ftages of typhus, but never feemed to be 
in ii|^inent danger. In mod inflances, the period of 
the excitement of the brain is not perceived j we, how- 
ever, frequently fee the adion of the vafcular fyflem in-? 
creafed at the onfet of typhus ^ this incr^af^ of adion 
fometimes mifleads practitioners int^ the fatal meafure 
•f blood-letting. — ^Dqps not the highly faline urine in fe- 
brile difeafes, and after exercife, depend on S^ chemical 
(Tombinations above- mentioned ? 

S 3 upon 
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upon this principle, a certain apd fpeedjr 
cure will be contrived. The modem prac- 
tice,, which employs ftimuUnts very freely, 
though, upoii the whole^ I believe, not 
fo jnifchievous as the contrary, is not fuch 
as we ought by any me^ns to accjuicfce in, 
Jt does not enfure fo rnucih fuccefs as might 
be cxppfted from a method founded on jqf^ 
i^rinciplcsj an4> indced^as far as I can learn, 
the differpnt methods in tjfe anfwer pretty 
Tnijch alil^e, and the di^eafe is very little in thq 
' doiSlor'jS power — Oxygenemaybe morebene* 
ficjal at pne ftagc of typhus than at another, 

Thpfe pafes where typHus attacks per-r 
(on$ after cxppfijre to fevcrc fold, ^t a time 
when you capnot^ by the ftridteft fcn^tiny, 
difcpyer any previous veftiges of contagion 
in the nei|;hbourhood, render it highly pro* 
bable that this difeafe may bp produced 
by ordinary ftimuli ap|^ed to excitability 
piuch accumulated. The fymptoms pf the 
infjuenza, which are fcarce diftingui(hab|e 
from thofe pf cattarrlj, as well as the effoiSt, 
producec^ by the Reward's vifit to the na* 
tiyes of §t. Kilda^ (if this refpeftablyat-* 

tefted^ 
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iefted> though furprifing, narrative be true) 
afford another inftance where difeafes, 
extremely fimHar, at Joafti are produced 
by ordinary ftimuli, and by the extraor-^ 
iMnary fldmulus of contagion. If the 
jnarfli-miafina be not an imaginary being, 
there isi reafon to prefume the fame thing 
of intermittents, which very often appear 
where marfh-miafma cannot well be fup- 
pofed prefcnt. 

One may, I conceive, reafonably exped 
po remove the feveriflinefsi or indired: debi- 
lity, that follows intoxication, by caufiftg 
the perlbn who is fuffering under it to re- 
fpire oxygene air. This would, perhaps^ 
rtot only make up the waf^e of this princi- 
ple, but alfo reftore the nervous eledtricity ^ 
» circumftance to whicK it will always be 
peceffary to attend in diforders of eXcite-^ 
^ent. Of produced by excitement. Fron^ 
tihe experiments of Mr. SaufTure and Volta, 
on the eledlrical phasnomena attending con- 
denfation, it may be conjedtured that the 
atiiipal eledridty is renewed by refpiration.. 
. ' ^ S 4 Th« 
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The want of fome certain niethod of ef- 
fecting this will, perhaps, produce fome 
doubt in the reader's mind refpe<3:ing the 
certain efficacy of an hyper-oxygenated at- 
mofphere in typhus ; but the few imper- 
fedt trials that have hitherto be^ made 
upon the refpiration of oxygene air, feem to 
me to more th$n counterbalance this doubt. 
The experiments of Mr. Pourcroy, the befl; 
upon record, feem to promife the happicft 
fuccefs. 

Attention, is undoubtedly not lofs due to 
the other elements of organized bodies ; 
and if the importance of oxygene feems to 
have been magnified in the foregoing ob- 
fervations, it is only becaufe we have fqw or 
no fads which afford a foundation for rea- 
foning concerning the connexion of anexcefs 
or deficiency pf hydrogene or azote with the 
fundlions of life ; . and yet much obfcurity 
and many difficulties mufl be expefted to 
remain, till we acquire the knowledge of 
fuch fads. This refleftion fliould render 
UB only the more attentive to the phgeno^ 
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mena of life ; for if we can but perceive 
enough to fuggeft a hew hypothefis, capable 
of being verified by experiments, phyfio- 
logy will not fail to gain fomething, and 
perhaps fomething confiderable, even by 
the proof of its falfehood. This reflection 
fliould alfo teach us to fet a due value on 
our prefent knowledge, tho^h it be iiliper- 
fed: ; and it (hould reftrain thofe rude hands 
that are ev^r ready to pluck up the tender 
plants of fcience, becaufe they do not bear 
^ ripe fruit at a feafon when they can only be 
putting forth their bloflbm$. 

A boundlefs region of difcovery feems 
to be opening before us. Phyfical fcience, 
which began with remote objefts, now 
promifes to unfold to us the more difficult 
and mortf interefting knowledge of our- 
felves. This kind oF knowledge will af- 
furedly, as Dr* Girtanner obfervcs, become 
a part, and the moft important part, of edu- 
cation ; and it will cflfed a greater imprtlre- 
ment in the tnorals of mankind, than all the 
fcrnaons that ever have been, or ever will 
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be preached. Phyfiological ignorance is the 
moft abundant fource of our fuiFerings ; every 
pcrfon accuftomed to the fick, muft have : 
heard them deplore their ignorance of the 
jicceflary confcquenccs of thofe practices, by 
which their health has been deftroyeH ; ai|d 
when men ftiall be deeply convinced, that 
the eternal laws of nature have connefted 
paiaand decrepitude with one mode of life> 
and health and vigour with another, they * 
will avoid the former, and adhere to the ^. 
latter. And as aftions are named immoral 
from their efFej^s, fclfrlpve giid morality arc 
fo Jfiir perfecftly the fame, Nor is this fort 
of rtiorality lilcelj tp terminate in itfelf } 
but the habit of adting with confideration^ ^, 
and> upon principle, will extend from th? 
^Iftffi to the foeial z^ion^^ and regulate ^ho 
whole of IHe. * 

, If it. be faid, that the geiieFal njles of 
health have lon^ been deduced from univer- . 
:fellg|cperience, it may be aaifivered, that tho 
difference between the perception qf tWQ 
events, whicljp though feeijiin^y ^llied^'arf 
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Digitized 



by Google 



OB$ERVATI ON S/ 26/ 

placed at a ^eat difhiicc from each other^' 
with a blank between them, and a dif- 
tin(S view of the whole fucceflion of ope-r^ 
rations that infeparabjy conne<a them, is 
Imjtnenfe, In the former cafe, there will 
ftem to be room for the cisiprice of chance 
lo intervene and feparate them ; in the fe*^ 
Cond, there cannot be ropm for any fach de-' 
Jufive expeftation ; and this more particu- 
Jar information will render it much more 
difficuljt for a perfon to impofe upon hk 
own uiidierftanding, than it has hitherto 

It has always, indeed, appeared to me an 
jeflfential requifite in a tolerably conftituted 
feminary of knowledge, to provide, the 
pieans of popular information on the means 
of preferving health ; but peculiar advan- 
ftage may now be expe^dted from fuch an in- 
stitution. Its extreme imperfedlion has hi- 
therto rendered medicine a particular craft, 
little worth ftudying, but for the money 
i^ would bring. A medley of error, non- 
fcnfc, ^nd ponfradiftiop, was not likely to 
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engage volunteer ftudents -, for nothing is 
more intolerable to moft minds, than to lie 
tofling upon a fea of doubt. At prefent 
there is beginniog to appear, in phyfiology 
and pathology, fomething like the fimpli- 
city and certainty of truth. In proportiofc 
^$ the laws of animal nature come to be af- 
certained, the ftudy will be gradually ef- 
teemed more worthy of general attention, 
and in fpite of the difguft raifed by anatomy 
at firft, it will finally proVe the moft popu- 
lar, as being the moft curious and inter^ft- 
ing, branch of philofophy; and a New Me-^ 
dicine will at length arife, with healing on 
her wings, from the aihes of the Old^ 
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THE following is the paflage of the Flora Lap- 
fonica alluded to at page 58. It were to be 
wilhed that the few pages of incidental obfervations, 
occurring in that work, were printed feparately. In 
fpite of much quaintnefs of language and puerility 
of fentinient, they would intereft many readers, 
.not likely to meet with them in their prefent ficu- 
ation :— 

OfeUx Lappo ! qui in ultimo angulo mundi fic be^ 
ne lates contentus et innocens. Tu nee times annon<£ 

, charitatemy nee Martis pnelia, qu^e ad eras fuasper- 
iienire nequeunt^ Jed fiorentijftmas Europe provincias 
et urbesj unieo momento, Jepe dejiciunty delent. Tu 
dormis hie Jub tudpelle ab omnibus euriSy contentioni- 
buSy rixis liber ^ ignorans quid Jit invidia. 3a nulla 
nojli niji tonantis Jovis Julmina. Tu dueis innocentij- 
Jimos tuos annos ultra centenarium numerum cunijacili 

JeneSlute etjummdjanitate. Te latent myriades morbo- 
rum nobis Europ^is communes. Tu vivis in Jylvis, 
avis ififtary nee Jementem JaciSy nee metis ^ tamen alit 
te Deus optimus optime. Tua ornamentajunt tremula 
arborum folia, graminojtque luei. Tuus potus aqua 
cryjiallina pellueiditatisy qua nee eerebrum injanid ad- 
Jiiity nee ftrumas in Alpibus tuts producit. Cibus 
tuus eft vel verno tempore pifcis recens, vel aftivo 
Jtrum laSisy vel autumnali tetrao^ vel biemali, caro 
recens rangiferina abjque fale et pane, Jmguld vice 
imc9 conftans ferculoy edis^dumjecuruse leilo Jurgis^ 

dumque 



Digitized 



by Google 



ifumgue turn petist nee nojii venena nofira^ qu£ taUtt 
Jub dulci mellu ^e non obruit Jcorbutus^ nee febrii 
intermittens y nee obejitas^ nee podagra^ fibrojo gaudes 
eorpore ^f fiiaeri^ animkque Ubero^ Ofnniiaimoeen'- 
iiuy eftne hie tuus tbronus inter Faunas in fumm& 
/eptentrioney inque vilijjimd habitd terri ? nuinnejic 
prefers firagula b^ee betiilina tnolUbus ferieo teSiis 
fiumis f Sic etiam eredidere veteres^ nee male* 



HAPPENING, ill a company where t|ie Reve- 
rend Mr. Lefliie was prefent, to mention vnrf opinionf 
of the poflible good effects of air> containing lefrox- 
ygcDc than common, in confumptron, he related 
fome circumftanccs relative to the academy aC 
Liege, ivhich he thought gave fome countenance ^ 
to my idea ; and afterwards favoured me> at my 
requeft, with the foUowiiig particulars :— * 

Cum a me, vir eruditijfimey psfiules ut charts ed 
commendem qua nuper in familiar i solloquio ajferui 
circa modtemproeedendi cum adolejcentibus inacademid 
Anglorum Leo^ii in Germanidy cum morbo vulgo di£t& 
confumptionc vel fcbri heftica labor arenty hoc eo luben- 
tlus facioy' quod exinde ope principiorum arfis^eSca 
forjitan poteris aliqua deducere qua humanogeneri pht, 
rimum proderunt. . 

Nbtandum imprimis academiam illam^ in qud eg^ 
ipfeperplures annos b^taviyin wrtiee aki nmttispro^. 
pe areem civitaiif Leodienfis eje^fitamy et aerem ibi ejfi: 
tampurup^ut in eo moniales Angla, quaprope acade^ 
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msaf» oUm haiitaban^ u$ plurimum pulmonun{ con-- 
JumptioncvUamamiferinti ef obillam caufam inif^fm4 
tiriisr parte, prape Mojamflumen^ m denfi) aere domicu- 
liumfocermtj ubi rare confumptione labor ant. Epcindi 
partim etex aliis obfervationibus mos invahU in aca^ 
demidy adpkjtmtfis conjumptiane iflh(\rant€\ adlo^a mfi^ 
ma, nebul^a^ et paludqfa Flandria Auftriac^mittere^ 
BrugaspMta, Antwerpiam^ vel Gandavum, 44bi ^ 
denfioris aeris intrh paucos menjes Janitatm fermejem-- 
per recuperabant \Ji verb ad academiam redibaht, ite* 
rum in eundem morbum incidebant. Si cut verb in mentent 
venerit dubitare an conjumptione proprie diSd laiorar 
verint, exjeqmntibus Jymptomatibus five indiciis po^ 
terit ferre judicium. Laborabant initio morbi tuffifer^ 
mi continud, deindejputajanguinolenta mittebant, turn 
purulinta etfcetida, macilentiores quotidie eyadebant^ 
pallidus illis erat ut plurimum vultusyfed inter dum/m 
bito rofeo colore diffufus, oculi ut plurimum vividi et 
acuti. 

Hecpduca currents calamOyfine terminorumtecknico^ 
rum (nrnatil ctmfcripfi -, fedfi crudus bicjcribendi ma- 
dus di/pliceat, nihil vetat quominus ptfffis ea, non mw- 
tatofenfiy in meliorem formam redigere. Vive, vale, 
t»r dfiSiffime^ et epiftold bdctfiquid prodeje p(^^ 
rutire. 

C. LESLIE. 

Ox^, die T" Sept. anni lypi. 
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THE following conje£iure concerning tbt u/e dnd 
effeS of manure^ is part of a paper read tcfore thd 
Chemical Society at Edinburgh, Aprir.7, 1786, 
and printed in that very excellent mifcellihy, the 
Edinburgh rhagaztne, for one of the two following 
months. The theory advanced in it ftill ^pears to 
me, fo far as it goes, to be jufl:, and as it is fo much 
akin to the fpeculations contained in the preceding 
pages, I have fubjoined it here.— 

The refult of Dr. Ingenhoufz's o^perirhents ort 
vegetables expofed to the light of the fun is weft 
known* Since the publication of his Engliftiivork, he , 
has been more or lefs Conftantly employed on the 
fame fubjeft ; and on occafion of fonrie controverlies, 
has publifbed both in French and German many ex- 
periments, all tending to the fame conclufion. His 
chief, controverfy was with Mr. Senebier of Ge- 
neva, which, however, has terminated completely" 
in his favour, for his antagonift has publicly ac- 
knowledged that he was totally mifled by fome in- 
attention in cpnduding his proceffcs. I find too 
in the A<5ta Theodoro-Palatina (Vol. V. 1784,) a 
very long fcries of experiments by Profeffor Suo 
cow of Mannheim, which exaftly coincide with 
thofe of Dr, Ingenhoufz, 

He concludes his account of them in the follow- 
ing manner. * Thofe efFeds of the folar.light on 
plants, which Dr. Ingenhoufz iirft fo" admirably 
pointed out, are confirmed by the preceding expe- 
riments, in which trees and plants appeared moft 
capable of yielding pure air in the light of the fun i 
whereas in the ftiade they afforded air more or lefs 
phlogifticated. That the air which is extricated 
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wktn vegetables are expofed in water to the fun- 
Ihine, proceeds from their leaves and other parts, 
fcarcc needs any proof. Water indeed does con- 
tain a quantity of air which is difengaged by the 
influence of light; but the quantity, is fo fpariog 
even in a large quantity of water, that it can by 
no means be fet in competition with that which 
vegetables yield in the courfe of a few hmirsk Did 
this air proceed from the water, it would in very few 
cafes prove fo pure, unlcis the water contained fome 
of the green conferva j but then it would be to this 
mofi that the origin erf" :the air muft beafcribed* 
The diflfefence in the air itfelf which vegetables 
yield when other circumftanccs are alike, puts it be- 
yond all doubt, that theair nnuft prpcej^, not from 
the water, but the vegetables/ t (hall leave the 
ibciety to judge howrnjany negative refults will be; 
reqtiifite to deftroy the force of thefe numerous, ex- 
pcrin[ients,^ and proceed to what I- have more par- 
ticularly in view. 

Dr. Ingenhoufz, in his laft work, (Verm. Scbr.p^ 
394.) has related fome variations of his experi-* 
ments. He found that water impregnated with 
acids, alk^is, neutral falts, expref&d juices of 
vegetables, as of raifins,. peaches^ ^-Ci. very 
much promoted the produAion of pure air byr 
vegetables, except injthe cafe of the graflfe^ (of 
which the produ6t is variable from vindifeovered 
caules), of the conferva rivularisj^ and .witer-plants 
in -general, which are killed by fixed air,, m^ fome 
others, when this acid is.empbyed.c .The differ- 
ence is fo ftriking that it will be proper to felect 
fome inftanccs* 
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3i cubic inches of a triplex lacini- 
ata in common water • . 

■ in ftrongly aerated 



3 22$ 



water • • • • 

but I was fixed air from the water. 



9f 



3 cubic inches of yew, . . 4 

" — in aerated water . 19 

of which the pure air was i a 

a cubic inches of grafs in 86 of 

common water « • • g 

■ in 86 of aerated water . 13 

N. B. Y was fixed air. 

1 cubic inches of yew in com* 
mon water . • • 2f 

in aerated water • 20 
4- fix^ ^» 



286 

244 



280 
33^ 



225 



♦ In 6 hours of pretty fair weather. 

3 cubic inches ofycw in 1 20 ^re^Ai?. Afr. Q^^^^- 
of common water . . if o 234 
Ditto with the addition of 
2 cubic inches of muft , 
with 2 of peach juice 
with 2 of ripe apple • 
with 50 drops of aqua- 
fortis . • . 4$ T 2^0 



5 a little 270 
5 a little 29a 

3i i ^5^. 



♦ * 6 hours of bright fun-dine. 
2 cubic inches of grafs in 86 
cubic inches of water • 4 o 248 

2 cubif 
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Quantity of Fixed 
Pure Air. Air. 



Quality. 



jt cubic inches of graft with 

I cubic inchof muft • 9f a little 31a 

Ditto of ripe cucumber 

juice . . • • ^i a little 230 

40 drops of vitriolic acid 7f i 2gs 

a little vitriolated tartar 12 i 296 

♦ * ♦ fine fun-lhine, 6 hours, 
a cubic inches of fempervi- 

vum teftoriunn in 86 of 

water . • . 3 fcarceany 245 

Ditto with I cubic inch of its 

own juice . ,•4^0 308 

**** fine weather, 6 hours. 

t cubic inches of grafs in 86 

of water .... 3 fcarce any 245 
Ditto with I cubic inchof 
ftrong vinegar . . • 7f -J- 276 
with I of juice of the 

comus majcula . • 8| 4. ^2^ 

1 of juice of onion 2i 4- ^^8 

2 of juice of turnep 2| I 217 

In thefe numerous inftances, the effeft of the ad- 
dition equally appears from the numbers that ex- 
prefs the quantity and thofe that exf^efs the quality 
of the air produced. It may be obferved alio, that 
a few fubftances, fuch as the juice of onions, cu- 
cumbers, and turneps, prevent, inftead of forward- 
ing, the extrication of air, and that it is of an in- 
ferior quality to that which is produced when na 
addition is made. 

T 2 In 
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In the firft place k is evident, that among the 
fubftances which favour the extricatbn of pure 
air, we have i?very thing which can well be fup- 
pofed to enter into the compofition of manure, falts 
fintiplc and compound, with the juices and e«rac- 
tive matter of plants. If we may likcwifc affume, 
that the produftion of this falutary fluid is a natu* 
ral fundion and an healthy procefs, it follows di- 
reftly, that the ufc of manure is to occafion a great- 
er exertion of that function. 

That the produftioh of dephlogifticated air is 
among the chief fundlions of vegetables is a fuppo- 
ficion countenanced by many experiments. Mr. 
Cavendilh himfelf infers, that the vital ail" obtained 
by Dr. Ingenhoufz comes from the decompofition 
of water. There is one experiment related by the 
laft- mentioned author, highly remarkable, and not 
to be explained on any other fuppofition that has 
been hitherco thrown out. * I boiled, (fays hel. c, 
p. 198. B. 2.) fonne water for two hours, and 
then poured it boilmg into a glafs bairpon of the 
capacity of 200 cubic inches. The balloon was 
then carefully clofed. Before the water was grown 
quite cold, I introduced into the balloon four cubic 
inches of granulated green matter, which was taken 
oqt of the great refervoir in the botanic garden (at 
Vienna), and repeatedly wafhed in boiling water ; 
care being taken to fqueeze out after each wafliing 
All the moifture, in order that none except boiling 
water might remain adhering to it; I next clofed 
tht balloon with a perforated ftopple, in order to 
allow the water an exit when it fhould be preffed by 
the air evolved from the green matter. The balloon. 
w.a;5 inverted into a yeffcl of quickfilvcr placed In 
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the fun. The air generated at firft was abforbed 
by the water itfelf : but being foon faturated, it re- 
fufcd to take up any more; and in the courfe of 
a few days I found a confiderable quantity of air 
collefted/ If it then be true that water is decom- 
pounded by vegetables, it follows that inflammable 
air is abforbed and fixed j an opinion countenanced 
by Pricftley's experiments on charcoal, on diced 
roots of onions, &c. for neither he nor Senebier, 
nor Ingenhoufz, nor I think any other, has ever 
found inflammable air in the elaftic fluid aflForded 
by the leaves and other proper parts of vegetables 
expofed to the fun. The inflammable matter which 
furrounds certain vegetables is, I fuppofe, an ef- 
fential oil in the ftate of vapour j and if any plant 
fliould yield inflammable air in the way I have men- 
tioned, I doubt not but it would furnifti, in other 
refpeds as well as in this, a Angular exception to 
the reft of the kingdom. 

There is ftill another corollary more precife and 
fatisfaftory to be drawn from thefc premifes. The 
quantity of dephlbgifticated air that is extricated, 
will aflTord a tcft of the quantity of food taken in 
by the plant. 

It may, moreover, be fuppofed, that the addi- 
tions, which Dr. Ingenhoufz made ufq of, are not 
thofe which will produce the greatcft cflfed. It is 
reafonable to fuppofe, that Nature in the immen- 
fity of her ftores, has ftimulants far exceeding thefc 
in power j which further inquiry will both difcover 
and teach how to apply. For if thefe principles 
be juft, they will be eafily applicable, when we arc 
in poflcflion of a greater number of fafts, both to 
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gardening and agriculture: And I doubt not but 
that in time a rational fyftem of vegetable medi- 
cine may be conftrufted^ if the fubjeft be properly 
jM-ofecutcd. In the mean time, languifhing trees 
may be waibed or fprinkled with water acidulated 
with vitriolic acid, which Ingcnhoufz found to be 
moft eflfedlual in promoting the production of pure 
air» 

It will not be difficult for any perfon who may 
choofe to rcfieft on the. fubjed, to contrive other 
experiments, by which thefe principles may be coijr 
firmed or refuted. 
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ERRATA: 

♦ 

P. 3- 1. 7, dele alL^^p, 27. 1. 10, for alkalia,rezd alkali,'^ 
1. 54, for him, r. Dr. Trotfen^^^* 96, for gra/s, r. gras,'^ 
p. 108. h $,hetvteenazcte SLXki/rom, infert ah/or bed. -^^. Il8. 
1. 22, for //, nyJ^«r/.— p. 123. 1. 26, iuftead of ** «a era/" 
/amentum from,** r. ** /////? iifpofition to coagulate /«.*'—!. 27, 
for ** none from,** r. ** the fame.** — p. 61. 1.6, dele be. 

I know how much Mill man infills upon the craflam^n* 
tuiDj obferved by fome authors in fcorbutic blood. But in 
fuch a cafe I ^hink a very few negative more than connterba« 
lance thonfands of fofitive telHmonies, where no account is 
given of drcumftance8> and no attention has been probably 
paid to them : the very mode of blood-letting, the time it 
^nds before it is examined* the temperature in which it is 
kept, &C. may affed the combination of bhx)d with oxygene, 
and by confequence, its coagulation* 

It is perhaps, in the prefent improved date of chemiilry^ 
practicable to afceruin the laws of the coagulation of the 
blood: Mr. Parmbntibr and Detbvx, have not indeed 
perfe6Uy fucceeded in their refearches on milk, a very ii- 
milar fluid* It is remarkable, that in their experiments the 
heat of boiling water would not curdle or produce a fkm 
upon milk without the prefence of air, and yet that it ihould 
have been indifferent what kind of air was prefent. 

P. ij^h 12, for o;cygene,T.fydrogini.^^p. I5i.l.22,fbr0r#, 
r. //.—p. 152. 1. 20, kr faint, r. /iz/ir.*-There will perhaps 
occur a few inaccurades befides thefe, but no reader can be 
at a lofs how to correal them. . 

N.B. I have lately attended to the colour ofphthifical 
blood ; and in fome inilances where it was jufl drawn, I 
have perceived both the forid and ciaret or furfle colour ; 
the former is diftinClly feen, when the blood is ipread thin, 
the latter, when it has a con&derable depth* This will ex« 
{Jain the apparent qontr»di(tioii in p. 124. 
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